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,_ AR DEP ARTHEN! T :
UNITED STATES E\.GI'T."JBR O‘"FICE
PROVIDENCE, RHODE ISLAND

APPROPRIATION:  EMERGENCY RELIEF, 1958—19b0
2lx3113 FLbOD CO\TROL, G“N“RALo

DIKE AND STOP~LOG STRUCTURE, VLLL THAT NSETT SECTION
ITEM .l (HIRT“D LABOR) o
CHICOPEE, MASSACHUSETTS

SPECIFICATIONS

SECTION I. GENERAL PRovis,Io'Ns o

1-01, TLoeation, ~ The site of tho “work coverod by those spe cim
fications is Iocatod on the east bank of the Comnecticut Rivoer, in
the north (or Willimansett) portion of the City of Chloopoo, Massa~
chuscttsa

1-02. Work ’co be dono. - 8, The work: provided for herein is”
authorizod by the Emcrgcncy Reliof Approprlatlon Aot of 1938-19b0, S
and by the Flood Control Act of June 28 1738 (Publlo No. 761, 7)th ’
Congrcss)

4b'. The work to bc dono COIlSlS‘bS of‘ fumlshlng a.ll pIant

labor and ma‘E'erials and perfomlng aJl vrork: reoulrod for cqnstructlng

oarth dikes and a conerctc stop-log structurc, oomplote in accordancoc
with thesc spocifications and the drawings forming a part hercof, to-
gother with such incidental work .as noeded .or ordered in. wr:.tlng' by
the Distriet Engincer, It will con31sL of tho follomng pmnclpal
itoms of construction:

-

0+30 and LL+/O, and botwecn dlko statn.ons 10+22 and ll+89.
(2) “Gonstruction of & oonércte’ S'bop—-log struc'buro.

(3) Relocation of. N:Llllmanso’c’c Brook channel from
Station ¢ 0+00 to Station ¢ 3%+50,- e

(1) Constructlon of cwrth d:.kes bctweon dlko stqtlons L

. 1=03, Organization, = The work dcescribed in these sp(,ca.flcaﬁlor:i-s
vn.ll be exceuted by the Arca Enginccr whose rosponsibility shall corros-

pond to that of "contractor" as dofinoed in Article 1y $tandard construce
tion contract form No, 23, The District Ingincer as tho offlccr rospon-
sible £or the final accomplishment of the work spoclflod w111 _correspond
to tho "contractlng officer." :



1-0lL, Responsibility of the District Engincor. - a. The District
Enginccr will docido all quostions which may arisc as to porformance,
quentity and quality, accoptability, fitness and matorials to be fur-~
nished and used, and the ratc of progross of the work as doseribod
by thesc speeifications and will deoeide all questions which may arisc
as to interpretations of the spocifica‘t;ions and drawings,

b, Changos whlch aro nocossary dw to changed conditions
in the ficld and nccossitato a change inh thé spocifications or drawings
will be made in writing by the District Engincor provided that any change
involving an ostimated inercaso er docrcasc of morc than $500 will be
subjoet to the final approval of the Chiof of BEnginocrs, U, S, Army,

¢y The work will be condueted under the general dircction
of the District Engincor and will bo-inspectod by inspoctors appointed
by him, The organization of tho inspcction sto.ff will be ontircly scp-
arate from the Arca Engincor!s-orgmmization-and- will.be directly rospon=
sible to the Distriet Enginccr, It is undorstood that any instructions
given by the Distriet: Engincor. through an 1nspoctor or- othor auth orized
cmployce aro to bo. considored. 1nstruc\,3 ons, or docl.ﬂ.ona of tho District
Engincor in all Basocs,

1~05, Doscription of project. = a, The dikos will bo of the
rollod~fill ¥ypoc, about 16(: Toot long and -LLo £eot. long, with o' maximum
height of '\bou’c 10 foot, .. Tho dikes will be of r'\.ndom matorial with a
cut=off oxd blankot on Lho rivorside of sclocted imporvious matorial,
The slopos of the dikes will be sodded and scoded as indicatod on tho
dro.xrlng,s. The crest of the dike 'S will be covered with a layoer of com-
pacted gravel or CI'U.ohOd stono. Crushod stons and ‘cone roto. pipc druains
will be installed to pro'va_dc propor dralnf\gd for JL,ho lmndoldo toc of
the _dl_ko‘s. _ ’

b, Tho stop—log structuro 'm.'ll.'"bo constructed of recinforcod
coneroto with a shoot pilo eut=off, =~

. 1-06, Drawings, = a,. Tho work shall conform to drmang;s marked,
"Chicopee Dnmlmansott Soction, Hirod Lobar, Comnccticut Rivor,
Massachusctts," as listed bolow, which drowings form a part of thesc
spocifications ond are filed in The Uni tod. Statos Englnoor Offieo, Prov-
idenco, Rhode Islond,

LIS? OF DRuTIGS

Sheot Wo..: - .. . . Title . . . File No,
1 _.[Progoct Locntlon and Indox a o CT=le2o1ly
2.. Subswface Exploration . . ... .. . CT=2-1198 .
% .. Bormow Arcas S  (T=2=1199
L Goneral Plan ' ’ UL . T=l=2015 "
5 Plan and Profile S | CT=L=2016
6 Embankment Dotails CT=L=2017



LIST OF DRUTNCS (Cont,)

Sheet Wo, | Title o Eiéiwﬁs-
7 Montgomery Stroot Remp . QCT—unzola.
8 . Drainage Profilc and Details ' L CT=l=201y
9. - Scop Rings and Guard Rail Dotails - : ' v B CT-b~PO2O
10  Stop~Log Conercte Dotails © . Cr=l=2021
11 Stop~Log Shcot Stecl Piling . ' ’ CT’thOEE‘
12 ~ Stop~Log Stécl Reinforcemons No, 1 . CT=l=202% -

Stop-Log Stocl Reinforcoment Wo, 2 ' '  CT=L=p02ly
1h Stop~Log Stodl Costing Details - CT=l=2025
15 Stop~Log Bar Schedule Wo, 1 S CTmlym2026
16~ Stop-Log Bar Schodule No, 2 - cr=L=2027

b, Tho work shall also conform to such othor drawings
rclating thercto- used in cxpl&natlon of dotails orminor modifications
as mey be furnished by the Distriet Engincer from tlmc “to time during
oonstruotlon. .

1~-07, - Quantitios, = Tho follOJng 0utlmote of qu°nbltleu is given -
to serve as zm indication of tho oxtent of the work coveored by thcso '
speeifications, .

Ttem Dosi@naﬁiggh Lo -0 Unit Quamtity
1 Prop”rwtlon of Sltc N L - acro. . 0.9
2 Stripping o o LT e, yd 1,480
3 Common Excavatiom = Gomoral . - . oo o " 1,500
Ly Imporvious Borrow Excavation FEEE R S L 34200
5 Random Borrow Excavation mer o L,680
6 Common Excavation = Cut=0ff Trench Conmin 60
T Romoval of Px1 tlng Strucburos‘

e Concrotc Pwvemont ond SldOUulkS BT 20
b. Granite Curb B C ‘“»"7fiih.'ft._ . 20
8 Stocl Shoet Piling . sq. £H, 650
9 Impervious Fill, Placing and Rolling.. - '° eq, Vd 34200
10 Random Fill, Placlng and Rolling .- .~~~ i 11,680
11  Gravel Bodding . = o)
12 Somi-Compasted Backfill =~ .. o R A 2Lo
13 Riprap, Hand-Placcd ’ L ©1ho
1y 8-Inch Porous Conerote Pipe lin, ft, 500
15 8-«Inch VeCoa Plpo , . . . Z;Hw';ﬂﬂ..ﬁuﬁ~-~léb :
16 Coment . C T bl .11z
17 Coneroto in Stop-Log Structurc Lol yd Lt 6T
18 Conercte in Miscellancous Strueturcs Lo R I}
19 Concrote in Road and Sidowalk Paving 5q, yde . 130
20 Stecl Reinforccmont : S b o 65700
21 Misccllancous Structural Stool ' oo 1,600

-3.—“



Ttom Dosigmation - - Unit Quantity

22 Miscollancous Iron and Stoel’ 1b, ; 500
23 Timber Stop-Logs  M.FeBJM, 2.6
2l ~ Topsoil _ cu, yd, 1,000
25 Sodding and Sceding o . acre 0.8
26 - Gravel Surfacing for Top of Dll"e -  ou, yd _ 90
27 Gravel for Roads " eb50
28 Bituminous Macadam Road Suri"wo 8Q. yd_. 690
29 - Kanholos cach | 2
30 Highway Cable Guard Rail 70 _ lin, ft. Loo
31 ‘Granitc gurb k ‘ reoow 20
32 "Cast Iron Pipe, l2-Inch < _ meon 16

1-08, Physical data, - 2. Goneral, = Mabterials for construecting
the earth dike are available In the wi c:nlty of the work, Locations of
borrow area are shown on the drawings, Borings and test pits have been
made in the viocinity of the proposed work with reasonable care and sub-
stantially at the places indicated on the drawings, Laboratory analyses
have been made of the samples from many bore holes and test pits, Samples
of materials taken from them, and records of laboratory anilyses and re-
sults of other studies may be seen at the United States Engineer Office,
Providence, Rhode Island,

b. Tronsportation facilities, - (1) Railroads. = The
Boston and Miine Railroad Sorvos Tho (ity of Chicopec with main line
traffie, The Aréa Engineer sholl investigate the availabiliby of the
sidings from the railroad company and make all arrangements with the
latter for the usc of any sidings for uno dollvr*r'y of ony motorials
and cquipmont to be used on the worlk,

(2) Highways, = First=¢lass hlg,h"vmyﬂ also scrve the
city. Tho Arca Enginccr shall provide for his own construction or ac-
ccss roads and tholr maintenance, He shall moke his own invostigation
of availablec roads for 'bI‘O.IlopOr‘bTblon, of "Lond limits for bridgcs and
roads, and othor road conditioms affeeting the transportation of mo-
terials and oqulpmon’c to the sito of the work,

3 Cy “(oathor condltlons. - The. locall‘by is subgo ct 't:e ate-
mospheric toMpe raturc s ronging Trom minus 20 degrcos to plus 105 degroos
Fohronheit, The mean annual preeipitotion at Cha.copoo is 13,62 inches.,
The mooan monthly proeipitation varics from a low of %420 1nchos in April
’co a high of I, 51 1nchﬁs in July.,

~ 1=09, 'mdu’ rights of wny, damages, = The Distriect Englncor will
designate the lands, rignts of way oand cagaments which will be roquired
for the project, and the Area Eng;lneor shall undortake the construction
only when dlroctcd by the Distriet Bngincor,

v.-'_l-lo. Romoval of rubbish, = Thc Arco Baginoor shall koep tho

-l -



site free from rubbish, Suitable spoil arcas for roceciving refusc from
the grounds shall be provided, and the rubbish shall bo ranoved and dise
posed of as dirccted by the District Engincoer and in o mammer agrccoblo

to the loeal intercsts and in accordomnce with the sunitary provisions of
Paragraph 1-18, At the conclusion of the work, the sitc shall bo cleancd
up and all rubbish and unusod matorioals shall be disposcd of in accordanco
with Parogroph 11-10,

1-11, Datum and bench marks, = The planc of rofcroncce of mean sco
level as used 1n thesc spoeifications is thot dotormined by the followring
bench marks

ToBuM, # (U,S.Ce & G.8,)

At Chicopce, Hampden County, about 100 yards
south of the railrcad stotion, ot the soubh-
cast cormer of the basc of Scmaphore 532,
The top of an iron bolt., Wlovation 81,3%%2
foet M.S.L,

1-12, Linos, grades, stokos ond tomplates, = The Governmont ine
spector will definc and approve on rcequost oll points and cleovabtions
reasonably nceessary for the prosccution of the work from linecs ond
grodos cotablishod by the survey party.

1-1%, Plonimcter, = For the cstimating of quanbitics in which
compubation of arca by arithmetic ond geometric mothods will be come
paratively laborious, the planimeter shall be considered an instrument
of precision adapted to the moasuranent of such arecs unlcss othorwise
dircetod by the District Engincor, Meosurcmont of quantitics in place
aftor compaction will be used for cost kooping data,

1-1Li, Responsibility for work, =~ The Arca Enginocor shall be
rosponsible ror tho work omd take all procautions for preventing injury
to persons and property in or abeut the work,

1~15, Borrow arcas, = Borrow arcas will bo furnishoed by the loeal
interests without cost to tho Govermment, including rights of way for
transportation purposcs across property not ovmed, If sufficiont mobo-
rial is not available in tho borrow arcas indicnted on the drawings or
otherwisc provided to complete the work, additimal arcas will be fure
nished without cost to the Government,

1~16, Soil classification, - a, Soil classifications as roforred
to in those speceifications conform To deseriptive torms and limits of
classificibions as shovm on Table Hoe 1, "Soil Classification", and
Plate Wo, 1, "Diogrom Showing Limits of Soil Classes", both of vwhich
form o part of these speecifications,

b, Toble No, 1 « Soil Classificotion,
- (Soc Page 6 for Table No, 1)

¢. Plate No, 1 - Diagrem Showing Limits of Soil Classes.,
(Sco Page 7 for Plate No, 1)

-5 .



PROVIDENCE SOLL CLASSIFICATION
U. S, INGINEER OFFICE
PROVIDENCE, R. I,

TABLE NO, 1
CLASS : DESCRIPTION OF MATERIAL
1 z Clean Gravel, = Contains little coarse to medium sand,
2 : Uniform Coarse to Medium Send, -~ Contoins little gravel and
: fine sand,
% : Variablé - Graded frpm Gravel to Medium Sand, ~ Contains lite

tle fine sand,

Uniform Medium to Fine Sand, - Contains littlc coarsc sand and
conrse silk,

5 Variaoble ~ Graded from Gravel to Fino Sand, -Contains 1ittlc
: coarse silt,
6 : Uniform Fine Sand to Coarsc Silt, - Contains 1ittle modium
: sand and medium silt,
7 ¢ Variable = Groded from Gravel to Coarse Silt, Contains little
: medium silt,
8 ¢ Uniform Coarse to Modium Silt, ~ Contains littlc fine sand and
: finc s11%,
9 : Variable - Graded from Gravel to Modiwn Silt, = Contains
: little finc silt,
10 :+ Uniform Medium to Fine Silt, - Contoins 1little coarsc silt
: __ond coarse clay. Posscssos behavior charactoristics of silh
10 ¢ : Uniform Medium Silt to Coarsc Clay, = Conbains little coarsc
: silt ond medium clay,., Posscsses bchavior chaoractoristics
: of clay,
11 : Variable = Graded from Gravel or Coarsc Sand to Fine Silt,
¢ Contains little coarsc clay, ‘
12 : Uniform Fino Silt to Medium Clay, - Contains little medium
:  silv and finc clay (colloids), Possessces bohavior charac—
: teristics of silt,
12 ¢ : Uniform Clay, - Contains little silt, Possosscs behavior
: charaeteristics of clay,
13 : Variable - Graded from Coarsc Sand to ¢lay, - Contains 1lithlo
: fine clay (collolds). FosSscssos bohavior characteristics
: of silt,
12¢

Variable Clay, = Graded from sand to finc clay (colloids),
Posscsscs bohavior charactoristics of clay, :

-6 -



PROVIDENCE DISTRICT SOIL CLASSIFICATION

No. Mesh Per inch { Tyler Stondord)

Hydrometer Anclysis

00 © E_3 4 6 8 0 4 20 26 35 48 65 100 150 200250 100
‘ BEREIIREEEEEEEE
90 80
N NN AN NN NV
ec \ \\ \ \ \f‘ \~{i0¢C "N N __ lso
MDA e R A
LT W 2 \ N\ \ \ 0 _
360 . _____\__._ ‘_ 4 _,_\,\ . | S| \ o _r...\.\ \ _\.\. GQ;
2 } N\ \\ N \\\\ L \\\ \ \ o
gqo \ \\ % < \\\K \ \\\ \ - \\ \ nog
éso \ \\§ \\\\\ \‘\\ \\\:\%\\\\ \\ \.\\ \ ¥ s et ot
7 A X : .
- \@.“‘ TS SN\ o
° \‘:\ —~ < ."‘\}.‘ \.“\\\ .\\\\ o
L | N ! SN\ T - T~ [
azo.o, 00 30 30 20 1.0 29 03 0.2 oi 008 003 ©6.02 SG 0.006 0003 0002  CO0i 00006 00003 o.oo%«
Grain  Size in Milimeters
Geavel Coarse Sond % Medium Sond Fine Sand ? Coarse St Medium Sil i fFire Silt arl Coarse Cloy —ifMedium Clay }LF'me Clay {Cotloids)
Cihass 2 Glass 6 Class 10 or 10C 1 -
Ct 4 ] Class 8 i (] r 126
- Class | ¥ wlloss 3 } _Closs 5 1 _Closs 7 | __Closs 9 1 Mi—l Closs 13 or 13C

DIAGRAM SHOWING LIMITS OF SOIL CLASSES




1-17, Moterial purchased. by.the District Enginceor, - All orders,
shipoing bllr or memoranda accompanying matorinl purchosod by the
District Engincor shall elearly indicato wolghts and shall be so
worded or morked that ocach” item,.plbec or momber ean. bo dcf:mrtoly
identificd on the drawings,

1-18, Liability and-safcty requircmonts,.w o,... Tho Arca Engingor
shall be responsible that his anploycos strlé'tily ""bscrvc the - Laws, of .
the United States affecting:all ‘oporations at the site undor the proj- -
cet, He shall comply with all applictble Foderal and State lows u,ndqr )
which he is opornting, including thosc coneccrning. tho 1nopoctLon of .~
boilers, hulls, and other cquipment, tho 110@?19111@; of onglnoors, .mas-
ters and other cmployoos. N

b. Tho Arm Englnoor ghall conduct ’cho 1ror1" mth duo S
rogard to adoquate safety ond- sanitary requircment.s and . shall maine
toin his plont and cquipmont in safc condition, . Ho.shall . eo*’jform
to current safoty ongincering practicos as sob forth in the Manual
of lLccident Provomtion in Comstruction, publishod by the Associatod
General Contractors. of imorica; the publications of tho. Notional..

Sefety Council, and witn all applicable stabe or Toeal- oqfo{:y ﬁnd
sanitary lfx IS, rcgulml,lons and ordinangos - oo

Co The Dlstrlct Englncor r.Lll roqulro_such safcty and _
sanitary measurcs to bé taker as:tho nature of the work. and the. con-:
ditions undor which it is 'bo bo por;ornod ‘dox nnd,,; Such moasures . .
shall :mclude- . : el 4 :

(1) Tho provisian Of dvqu’l‘co cxtlngulshcrs or. flro-—.'.'l.
fighting apparatus in and about all bui 1c11ngs and plant orcctcd or uscd
at the srl:o of tho w'ork. e s s . | °

;(_2_). ;Ldoqlm‘co f1rst w&_d rmd 1ifo. swmg oquipmon’c-"i"
(3) Adoquate 1lumina Gl durll’lg nlgh’c opomtlons,

(L) Watehman sorviec at any r’ulrowd cross:mgs usod
by omployoos for wccoss ‘co tho 61’00, R R R VPP ST T

: (5) ux!armng llgrhts b\,twoon su.nsct and sunrlso md ,
during fogs, on all coffordams, vossols, ronge piles ond othor. obstruc—f
tions olﬂcod in nav1g'1blo wm’ccrs during tho progrosg of the vorks ’

: - (6) Dangor llghts qnd ba,rrlcacms, S 'xccmrd'mce w:Lth
tho lJJfS of tho State of Massachusetts, on all. 1ntorcop’c@d n.:v.ghxnvs .
and on"such obstructions-and hazards which oacroach ORy; .OF.OLC admcon’cv
to, publlc r:Lghts of‘ woys - : e e T :
- (7) Instructlon in accldon’c provontlon ‘co roach all
omployues;r . L : : -

(8) Swuch mchinery gﬁards, safo vallamys,' 's"cfx:ffoi'ds,. V
ladders, bridgos, gang planks and othc,r ~safoty dovices, cquipmont and
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apparel as ard noéoééary'td jjrﬁv‘oint“-‘accjdcn’cs or ’inj'ur’i’o’s.

' d., The Arom Englnocr shall roport pronp’cly to tho District
Englnoer in Torm prescribed by him all accidents occurring ab tho site
of the work,

3- 19._ Use of.‘ exploslvos. - All blasting shall bo done in tho
most . carcful momnor 5o as not to cndonger 1ife, propcr'by, or the work,
Explosives usced shall be of a quality ond powor approved by the District
Engincer, Dynomito in a frozon-condition shall not bo.uscd, Approved
cxplosives shall bo storod beforc use in o suitable magazine, in on ap-
proved location, in compliance with stobc and local laws and rogulations,
Dotonators sholl be kept in a separate mogozine not less thon 100 feet
from the cxplosives magazine, Mogazinos shall be pleinly marked with
large lottors "EXPLOSIVES - DANGEROUS" ond shall be kopt locked. .ic-
curate daily rccords shall be kept to account for oach picce of ox-
plosive and detonator from the blmo of dol:.vory at the magazine wtil
its discharge 1n usc,

t

- 1=20, -Order of work, = Tho worlr covorod: by the'se SpOleiO’L‘blonS
shall be commoncod on Tho dato designated by tho Distriet Bngincor and
shall be completed on or befors Junc 30, 19&0 _ Tho work shall
be carricd-on at such localitics and in such ordor of proccdonce as

.may be found nccossary by the District Enginoor, Tho location ond
limits of tho work to be done will be plainly indicatoed by the Distriet
Engincer or his agonts by stakes or otherwiso, Tho Distriet Engincor
may suspend tho work wholly or in part for such periods as ho may deon
. neccssary on ‘aecount. of conditions oons:.dprod unfavorable for the sult~
Aablc, prosccution of the work, S

1-21, Plant organization, = a, The Arca BEngincor shall provide
sufficicnt planf. of sizo swtable To noet the roguircmonts of the work
and shall maintain tho plant and cquipmont in such condition as to por=
form the work. cfficiontly and: caeondiieally within the timo spocificd,
An amplo foree shall be maln’c'xlncd to conduct the work properly and
cfficiently,. g :

b, No reduction in thc, capﬂcl’cy of the plant aaployod on
the work shall be made cxcopt whon approved by tho District Engincor,
. The measurc of tho "capacity.of the plant" sholl be its dctunl perforn~
ance on the work to whioh thesc specifications apply.

1-22,  Employment of labor, = The ncthod of onploymon‘b, rato oft
wagos, and monthly hours of omploymont for the various cl’mssﬁ’lcatlons
of vorhncn shall be in ‘strict conformity with tho schodule (or any
authorized rovision thereof) furnished by tho Work Projeécts Administros-
tion for Chicopee, The District Engincer will report to tho Department
of Labor within five days'aftor the closc of oach calondar month on
forms to bo furnished by the Dopartment of Lebar, the nuiber of porsons
crployed on the projoct, the man=~hours worked ond the tobal oxponditure
for notorials, No work shall be donc on Sundays or on days declared by

€
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Congréss as hollda.ys for.per diem emplayees of the United States except
in cases of ‘emergencyy: énd then only whth the wrl"cbe:q, qon%ent of* the
District- Enganeer.: ‘Wight: work, when nocessary to ‘mam'baln operatlng;
schedulbs, will' be permitbed upon, Ur:v.‘ct en rxpproval of the DlS’bI 1c’c '
Engineer. (See Paragraph 1-20.) ey

1<2%,  Purchase of supplicg and: myterials, =&, Because the ma~
terials 1isted Dolow, 0T Tho matcrlals from ﬁ'hic "Fh y are manufactured,
are not mined, produced, or manufac’tured, a's the sase. my be, in the .
United Stabes in sufficiont and: reasonably available gcommorcial quan-
tities and of a satisfactory .quality, their use in “tho work herein -
spceified (uubgect to the requirements of the onclflcatlons)' 1s auth-~
orized without regard to the country of orlg‘ln R

' e

Platimim . - Wickol. - . Asbosbos

Chromium - " Rubbor . _ China, wéod 011 (tung o:Ll)
Cork -~ . Toakwood . - _Balsa wood | C
Jute o aisalkt s o oo JBhglish ball: clay
- Kauri gum Sisal English chine clay’ - '
" Lac v Mmoo . Natural coppor m.ckol ﬂlloy

( monol ma’bal)

b, Articles, matormls, or suppllos, mnufacturod An thc
mited Statos ‘and contalning mercury.,, b imony, tungston, or mica of
foreign origin may be used (subjock Lo th@ b \qulrcmc;a’&s of tho~ spoci-
fications) in the work hercin spcolfled bo scause, such qnanufac‘tumd fololel
tieles, matorials, or supplics have been mcmufacturod in the ‘Unitod
Statos substantially all frem O.I“blGlOS, matormls, or‘suppiics minod,
produced, or ma.nufaoturod, as the casc nay bo,‘ 1n tho Unltod Stqtou.

1-2l1, “Quality ‘and inspection. of .supplics ond mat. OI‘J.&]..). ~ 0.
ALY ma‘ter:nls, 'supplics and-articles uscd shall bc, insofar as is
practicablp, tho stondard. stock products o rocognlzod and - roputably
manufacturcrs and shall bo sufficiont in Surongth durabllrby, usoful~
 ness and convenionce for the purposc intoemdod, Al moterialsy ports
‘and ‘cquipmont’ shall be of the. highast grade, froo fyom dofocts and
) 1mporfoot10ns, of  rocent mantfdsture  and-u 1656y Worlmfxnshlp"shall
bo of tho hlg;host grado 'md in - accoxd mco w1th 'tho bost modorn prac-
tlco. ’ \ _ . '

b, ALY m'vtormls, suppllos, and parts a:rld *xssombllos
thercofy pur"”hasod fdor the work coverod by ‘those' SpOCl‘flc&thﬂo, shall
be 1nspoobod in confomity with modorn approved mothods as ‘dircetsd by
the District Engincer, Unloss walvoed in writing by the District Engincer,
all tosts and trials shall be mado in the presonce of a duly authorizod
ropresentative of the Distriet Enginocor, VWhen the presonce of the ine
spector is so waived, sworn statements, in duplicate, of the tosts made
and results thorcof sholl be furnishod tho District En{,lnoor by tho sup-
plicr, All costs of all tosts .and trials exc opting the cxponsos of tho
Government inspcetor shall be borne by the supplior,



. 1«25, ..Cost, accounting, = &, . The Ares, Engineer shall keep an
a.ccurate cost dlstrlbu’clon record o:f’, all work dome a.nd sha.ll sumit
& monthly cost report to the District Englneer. ‘The cost shall be ..
kept so ‘bha.’c proper charges may be made agalnst the 1tems in Paragraph;
1-07. . .

b. A separate account shall be kept of all labor charges
.1n ordor tha® employees'v eompensa‘blon 1nsur9.nce may be determlned

, The cost a.nd expense oi‘ 1nspeo’c:uon and surveys shall
be kept separately and nob 1ncluded J.n the actua,l cost of performing
the work. o : v _ .

d, Prior to the commencement of the work, the Area En-
gineer shall prepare a Job Estimate Summary Sheet (Form No. 18 Costs)
in quadruplicate and f‘orward same to the Dls'brlct Engineer, attaching
thereto the engineering ostimate for perfonnlng the work, The final
cost shall roflect all chargos con’ccmplated 1n tho estimate,

: Ca. Nothmg 1n thj.s parag;raph shall bc oonstrued as chang-
ing the' methdd by which costs are now reported in monthly and arnual
reports reguired by the cost keeping manuval,

1-26 ‘Prb"b'éctl'oxi bff oj'cl"ting "SErxibturcs. = a, During construc-
tion oper ati ons, on: Work coverod by Lhoso. SpGOlflCd‘lel’ls, the Arca
Engincer shall protoc’c all existing structures and accopted work,

Any disturbances. or damago to._any structurcs. by operations under
these sp001flcatlons shall bo ropalrud promptly by tho Arca Engincor
without crodrb to thc work S T

b, Carc shall bo takon to cause no intorruption of sor-
vice or. otho¥ damagc o0 tho- ‘Boston & ano Ra:.lroad ‘because of con~
struction operations' adgacont to. the rai lroad as shown on: tho dramngs
or roquiroed. by. the D:Lstrlc'b Englncar.;! C e

1-27" . P:.nal oxam:.natlon and accopbanoo. - As soon as pm ctlcable ‘
after the complotion of eny scotion of  Gho work. as'in tho opinion of
the Distriet Englneer will not bo suvact to injuky, by further opcrations
under these spoeifications, such scotion may bo cxamined as deemed ad-
visable by the District Engincer, The District Engincor will moke a
thorough cxamination of same and if it is found to camply fully with
thc I‘CQUlI“bI"lanGS of the spoclfq_ca‘clons, 11: will bo accoptod

a
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" SEOTION.ITJ -PREPARATION :OR SITE:(Item 1)i -

2~01, Wbrk .-inéludod. - Clc&riﬂg.', grubbing, and -disposal ” of = :
materials shall-be denc as-diroceted by the District Enginoer, within -
the limits shown-on tho drawings or-os stokod in the field, o

- 2=02, Cloaring, = dyi Clooring shdll-inelude.all-nocessapy '~
portions of THG Tollowing-drcas: (1) Tho'arca“within the Yimits
of the foyndation of the roquired carth dikos, :bogother with a Sefoot =
strip moosurcd Hoerizentally boyond and. ‘contiguous:ta tho tec ,linc on =
cach sidc of the dikes, (2) borrow arcas, (3) tho “arcas within tho ’
working limits of the foundation of the stop-log or other proposecd
structurcs, (L) the rclocotod chammcl arca, and (5) portions of tho
river bank or any othor arca desigmated by tho District Engincer with-
in the limits shown on the drawings.

b, Treccs and othor obstructions shall be removed by the
Arco Enginocr from the sitos of the proposcd structuros and of +thoe
borrow arcas vhon and as dirceted by the District Enginccr and may
be romovod from othor areas only to tho oxtent dirccted or permittoed,
The Arca Engincer shall proscrve and protcct from injury all trocs
not regquircd to bo romoved,

ce 4All timbor, undergrowth, brush, logs, wceds, and dcbris
of any naturd shall be clearcd and ramoved from the sitc of the work as
dirccted by the District Engincers - =« » v o v >

2-0%, Grubbing, -~ a, The aroas to be grubbed shall include tho
foundation arca for the Jikes oand othor arcas as may be directed by
the Distriet Engincer,

b, All such arcas shall be thoroughly grubbod of all stumps,
roots, buricd logs, and other objectionablo matter, Tap roots and othor
projoctions over 1-1/2 inches in diamcbor within the limits of the stop-
log structurc and tho dikes shall be grubbed out to a dopth at leoast 3
foot below the ground surfaco, unless otherwise directod by tho Distriet
Enginoor,

2-0l, Romoval of structurcs, = The removal of oxisbing structurcs
ond utilitles required to pormit the orderly prosccution of the work
covered by theso speeifications will be accomplished by lecal agencics
unlcss otherwisc shown on the drawings, Whenever a telophone or tolo-
graph pole, pipec linc, conduity, foncc, sower or othor utility is on-
countored and must be removed to pormit complotion of the work, tho
Distriet Engincor will notify tho proper local authoritics, and the
dosignated utility will be romoved promptly, '

2«05, Disposal of matorianls, - 411 matorials ramoved, as specificd
above, shall be dIsposcd of by Burning or by removal to approved disposal
arens as dirc ctod, No material shall be thrown into or left along

32



the bank of tho rivor, . Tho disposal: of notaorial "shall elosc ly follow
tho operations of ecloaring and grubbirg so that brush oml other debris
will not be washed into the rivoer in casc of high water. At no timo
shall material bo placed,on land odjacent to-the corstruction arca, No
demago - of any noture shall Bo inflictod upor adjoining property owhcrs
by unwarranted cnbry or disposal of moterial on‘adjacont property,

2064 Monsuromont and crodit, = Tho. quantity to bo. crodited undor
Itom 1 will ‘bo the number of acrcs eloared, “Crédit for all work in .
comneetion with tho proparation of the sitc .as.above'spocificd, including
the loading, haulingg ond:disposal ‘of the motorisls, will be mado undor:

Iton 1y, "Proparation of -Site"™, ... . = - . -

ot
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7. SECTION ITT, EXCLVATION, (Ttdms 2'%¢ 7 inmel,)
3=01,” Gonorad pravisions, - o, Scooo of work - l‘ho ‘Location and
charactor 6f The proposad s’cruc’curos and. the locm.%lo*l dnd logs of borings
and tost bits are shown on the drawings - (sop Pamgrmh 1«-06) " It.is tho
intent of the  Govornment that, oxcav tion be mado! b5itho 1inss and gI"‘duS .
given thorcon' but the r:.gh"b is rosorved %o nodify any part of the wérlk,

ify, in tho opinion of thc Distriect T‘nglnoor, cond:ub:ums ruqu:n_ro such
modlflc“ ulon. . :

' ' Disposal of 'natorlml i (l‘ Iﬁtorml fron “the o% CO.'V"'L'blOl’la,
cxcopt s‘crlpoing;, 'shall bo usod,. 1frpo°:31blo, in thot permncn’c eonstrustion
as directed by the District Enginoor,  No mpborialy: cxcop‘l: S'brlppll"g‘, shall
be wastod unlcss: spoeiflmlly aubhorized by the District’ Engincor, If, at.
the tife of cxeavation, it is not- possible ito- placo ho' I‘l"\.’b(‘l"l’).l in the
propor section of tho pemanont constructlon, S Al uh"\.ll oo “stocl —pllcd 1:(_1
approved arcas for l'vbor usc, Moterinls-from:tho: oxcovn'tlon thst aroe -
unaceeptable for use in the pormancmt ‘constrivetion “shall” bo wastod dAn
spoil-arcos in approved locations as dire ctcd by ths’ Dlstric“b Jnglnoor.
Upon completion of the work, spoil arcas shall bo gra@ od "nd drcssod

neatly to tho sqtlsfwc‘blon of the. D:Lstrlct Engmwr

' (2) Topsml and. sod obtalnoﬂ from tho S‘t::r':Lpp:I:nfr opcraa-'. :
tion shall be stock—plled in approvcd locations o be nséd lat'ér in the
locations shown on the drmnngs, mloss o"bhenrlso 'xu‘l:horlzqcl by the Dis-
trict ana.noor, B Ty '

(5) Ro ad surchlng wz*“borlctl obto.lnod f‘x'om 't;hc stripplng}
operation at the stop-log struoturo wor . other’ Logations  ‘shall" Do stocle . ..
piled in approved 1ocmtlon.>' %o, bo. roplhxcc,d as sshown ‘en“tho dramnngs, or ., .
otheorwise dlsposod of fxs a Qtod by tha. Dls*brm'b’ Enginoor. M h

0s Monsurémbnt, - (l) L‘Acwthlon for structuroa wxll bo
neasured in placo and tho volwme thercof will bo co*xpubod botweon the..
originel ground surfacc as dotornined by o. survey me"yjimt pr;L or- 6 Jcho.
cormencenont of thc work aid tho cxcovation lincs showmn on tho dmwun’ Se

(2). Wihero cxcavation lines arc not ‘showti., o;n tho drawings, -
neasurcment will bo-mado of, tho 'V'OlUIlO betwoon the g Aalantiy surf%co a8
detormined frof tho' survey mado just prior- to the doriene on*ont of the work
and the lincs and grades ostablishod b;y’ 'bho DlS'bI'lc"G anlnoor.

d, Crodit, = (1) Itoms 1ncludod - Crodlt for the various
classes of o:;c“vqblon shall inglude the cost-of all 1ﬁbor, plo.nt and ine
cidentals, for oxc“v'xting, loﬂc‘:mg, hauling ang- élspnsql of “tho natorial
in tho cmbankment or Spoil arcas, including wny stoc’*—pllmg and rchandling,
and the grading and drossing of spoil "II'O'LS. S

(2) Construc‘clon ronds. - Thc cos’c o construction and
maintenanee of roads .ond. brldg;os for tho Ared Enginoer's use wll not-be.
credited under a sopar«to ‘iten but shall be ineluded in tho crodlts for ‘
the other items of work, ;

5!1).;‘?4.



- .(3) Excavation lines, = Credit for -all sbructure
excavations will be made to the excavatioch or slspe Ilites shown on
the drawings regardless of whether or not it is necessary to remove
the material to. slopes greater or legs than those showne . No credit
will be mode for. excavation out'side of the Limits deseribsd aboves
the Area Lngmeer will be required to:backfill any: such excess excaw-
vatlon mth ‘approved material, or with addibional concrete where excess
excavatvons are. adgacen'b to concrebo structures, w.lthou’c addibional
credit, U L oo s

v -

(1) Shoring, - Where approved by the Dls-brict Engmneer,
shoring may be used im Ilieu of oxcavabion -torthe .slope ‘or excavation
lines shown; on the drawings, . The Arés” qumcor shall vg responsible
for the unfinishod work, and that workma: gha 1l be safo from dangor of
oaw.ng ar slides while making structurc excavbtlons, Shoring-shall be

rocted in a safc and workmanlike mannory and shall bo placed in such
a way as to a.f.‘ford ready -inspe etion of and. ample clearance fortho por-
manent work, . Shoring shall bo ramoved upon canplotian of the pormanent.
work or as soon as tho oonstructlon doos not, roguire its use.. Vo eredit
will be. made for tomporary. shomng ub ho cost ~thcrf‘oi‘ shall bo 1ncluded
in the credit for tho. O:x.c&‘V’VLlon. C o e b e A

(5) Temporar'y drs.lns. - Tno Aron” nglneor shall maine
teln tho sitec of:the work.ond adjacent grounds:in . a well' drained con-
drblon. Tompomry drains and: dltches rc,qulrod shall bo constructod :
by tho Arag.- Jz,ng:mcc,r vvithout addltlon'xl crodlt. . : Lo o

(6) Additional crodit, - Additionnl oredit will be
made to replace portlons or thno - yivoer banlc and. dike woghod out by
flooda,ng or -seouring, or that. roqulrod £o-. be, ramovnd on account of
slidos, or. for the rcmov'ml ~and disposal of all. objectipnable matorials;’
provided such mplacoment oi‘ matorkal -was not .eaused tby nogligonee of
the Arca Enginbor, Quontitics fer additiomnl ercdit will bo moasurcd
es dirccted by the, Distriet Eng;ln\,cr, "\.Ild orodlt w:,},l bc mado udor
the apnlloablo 1‘coms. R R U e . S

=02, Classmfaca‘tlon. - All matorlals oxc'xvatod Will bo classificd
a8 follows*

¢,

4

S Qe Common oxca.‘m‘clon shall 1mludc Jchc rcmoval of all moe
toriols oxcopt st¥ipping to Tho. Lincs: and grqdos shown oxi tho. drmn.ngs
or ostabllshod by the. District En{’”lnoor. : g L

}_J_ Do’mllod class:Lficatlon 10 a§ a“ollow

S 1) S'br*lppingr (I'bom 2) (soo Parag,ro.ph 3-05) U
S (2 ). Comnoz,)Excavaﬁcmn (QC‘O Pmmgraphs 3-014, 5-05 ond
R 20 .
Goneral (Item 3).
Borrow Arca (Itoms lp.and 5). .
. Cut=off Troanch-(Ttom &)y - '
(3) Romovo:l, of Existing.: Structuros (I'tem 7) (soo Para—- :
groph’ 5-—07) S

=15 =



54-'03 ripplng (Itom 2). - q}. B} “'or 111oludod - Tho Arca

Engincor shall strip the arca to bS covorod by the carth dikes to a
sufficiont depth to. remove all material not. suitoable foy the'foundation
of the diko'as diracted by tho District Engincor,  The unsuitablo Mo
torials to bo romovoed shall- ineclude 'sod, tOpuOll’ rubbish bolow the o
ground surfacé not romovod by oldaring’ and rubblng, all 18osc, WOm'thCI‘Od,
or othcrwlso unsatlsfac”cory rock ond cny oth or objcetiochdble matorial,
Tho maximun dopbh of cxcavation clossifiod ‘as “ntr:bpplng;" shall be 3
feot, Any additional oxcavabion roquired to remeve unsuitablc ma‘corlul
shall "be classificd as "common oxcavabion = gonoraly" unlcss othorwise
dircected by the Dls‘cmot Englnoor. ~The portion of tho hlghway adJucent
to tha s‘cop-log struc“curc, as. shown on thc drawmg;s, shall bn broken up |
and’ rwxovod i . . o _

b. D:Lsposal of matcrlals. - Tho pzoms:.ons of Paragraph .
B-Olb shall 'Lpply. o : ‘

Moasuromerrb ‘and crodit - Measuraaont will be made in
accordonco with Paragroph ~0le, Credit for all work in comoction with
stripping, including the loading, ‘hauling, dd spogdl ‘of: tho. matorials,
and 2ll ‘stoekpiling and rchandling required, will be nadc undor Ttom 2,
"Stripping" (sco Paragraph 3~Old)

%=0l, - Common. OXO&V"Lblol’l - goncral (T‘Ef\m 3) -a. ., 'f\ror}» 1ncludod

The Arca Tnglnoor shall cxeavoto and disposc of tho TteTiaLls. ol l.oSJflod L

as common . oxecavibion g;onoral above ‘and Balow tho fodn water lovel in-
the river %o ’cho 11ncs ond grades shown . onitho drawings for tho ruspoct-

ive arcas, or as.othorwisc directed by the District’ Eﬁglnoor. ; FXGWV"L’blon

shall be Dorfomod in agsordanco with: o Schodulo of “épePationg to bé’

approved by tho Dls“crlc*b Englnoor. Common ‘oxcavation: -’g;onoml include;‘,‘l-

excavation for ’r,ho foundmtion of tho. stop=log structurd, for’ the roloca‘cod
channecl, for tho JGarth’ dikes . odditional to That ineluded: undor I“boms 1
and 2, 'md any - sbhor roquired common ocxcavation for structurcs. s drains
and dltches not ineluded in other 11:0;&5 of tho work.

b, ‘Descrlptlon. - Excmmulons shall bo Mo zlde onough
to pomit propcrmmcmg and. form work whbre nbtossary, ..
Foundations for the concrote stopelog structire shall bé oxcéavabed as |
dircctod by tho District Engincor to suitable undlsturbod foundatlon
maberial epnrov«,d by the District Engn,noor.. DRI B

. Shoring, = Soc Pf\ragraph %m0l d(b,)

Shpotlng md pumplng. - Tho Avon Englnoor shall pro-‘
vide oll necossary punps to. unwoter tho sito proporly and  to lfc,cp the .
site froc from wator during sudh time as tho work is wndor co‘lstructlon, L
and shall prmrldo "11 necossary bulkheads, drfuns, otc., to provorlt
rumning water f‘rom comlng; in contact with ﬂwfly plaood concrete or
conercte b01ng placocq in cxeg vatod arcas,

S+ Disposal of matorials, = Tho provisims of Paragraph
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5=01b shall apply., Excavatod materials not . used in pcrmanvnt construction
moy Be used ln tompomry oonstruc'bion 4if .aps orovcd bfy ’che DlS'brlc"G Englnoor.

. fu Moasuromont and crodit, .—‘ Soo Pdfa;gx-“abhi-()é cl.

——

=05, Comon oxc'wo.’clon - Borrow aroas (I'quo Ly and 5). - 8¢
“Work includod, .~ THO Arcn ENgincor shall. nxce,vato impervious borrow
excavation - and random ‘borrow e*cgavablon, in the indicated 'borrow ares:
or other approved areas,., the materials to be used in the dike or mis~
cellaneous fills, " Excava’clon 'shall 1nc;1ude the transportatlon of the
material to. the point of dlsoosal The borrow areas. shall be stripped
to the limits established by the . Dlstrlct E.nglneer. To. provlde suitable
£i11 materials, ‘excavations shall be made to the depths and in the loca-
tions as directed by the District Engineer, During and after excavation
the borrow.areas shall be graded so that all surface Wa‘ber will drain
readily from them, The borrow areas -sha 11 be dressed smoothly and
evenly, left in a neat condition satisfactory to the District Englneer,
and shall be é)raded .50 that the, slones blend 1n'Lo the surroundlng topog—
raphy, ) . s o - _ ,

‘ ﬁlsposal of ma‘cerlals. _-4 The prov1s1ons of Paragraph
3= Ol;e shall apply. ' L

 Cu.. Measuremen‘b and credlt -~ .See Paragraph 3-'066.

—

5-06 Common excavatlon - cu‘b-off trench (I’cem 6) -8, Work
in¢luded, = The. Area Engineer shall excavate and dlspose of."' the mate=
rials 1‘n the cub-off trench for the earth dlkes, both above .and below
the mean’ water level in the. river to the lines ond grades shown on the |
drawings, or, as otherwise directed by the Digtrict Engineer, The ro=-
quired dopth of the cui:-off trench. at all points cannot be known with .
oer*tawty until the area is fullv developed by the oonstruct:,on opora-~
tions, Tho lings. ;Lnd grades shall 1ncludo any necessary 'xdgustment o
field conditions, : I :

b, Pumping and draining. = Thg, Area Engincor shall do all
pumping and Hf'ralnlng nocegsary .to verform’ the; oxcavation in-the dry,
and to keep the cut-off  trench uantc.red unt:,l 1t hqs beon satisfactori 1y
bacl cflllod w1th sultable mot orial, :

e, Disposal of melterials, = Tho vpr:'ovi.sion\s of Paragraph
3=Ohe shall Fpply, I -

s ’
.

. d, Measurement and credif, =~ l\uoasummen'b for oxgavation
work under I‘E'oms? To O,. 1nclusn.ve, w111 be mode ps-specifi'od in Paras -
graph 5=0L, . Credit for all work in commeetion with excavation wndor
Ttoms 3 4o 6, inelusivo,. 1nolud1ng tho loadlng, hauling and disposal
of the maturlal S, as spoclflod in Paragraph §-Old, will be made at the
appllcablo orodit for Itoms % %o 6, inclusive,. §tr1pp1ng of borrow
arces will be credited to tho Work: undor ltcms 1y or 5 as appliecablo,
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%=07, Removal of existing structures (Item 7), = a, Work
included, - The Area Engincer shall excevate and disposs of "The ma-
terials in the existing structures as shown on the drawings, and
classiflied as follows:

Item 7(a). Concrete pavement and sidewalks,
Item 7(b), Granite curb,

The concrete fragments shall be broken to sizes suitable for satis-
factory disposal in spoil arcas as dircctod by the District Engineer,
Granitc curbing shall be saved for rouse (sce Paragraph 11-08),

b, Blasting, - (1) In general, rcmoval of cxisting
structurss may be accomplished without blasting, If blasting is
found to b neeessary, the use of oxplosivos shall be conductod as
provided for in Paragraph 1-19,

(2) Blasting will be permittcd only when proper
procautions arc teken for tho protecction of all porsoms, the work
and the property, All damage donc to the work or the property shall
be repairod by the Arca Engincor without additional orodit, All opor-
ations of the Arca Engincor in conncetion with the transportation,
storage, and usc of cxplosivos shall be as approved by the District
Engincer,

(3) Explosives of such guality and power shall bo
uscd in the locations which will, in tho opinion of tho District En-
gincer, ncithor crack nor damagc the work outside tho linos of oxcav-
otion, Blasting shall be donc only to tho lines and gradcs shown on
tho drawings or approved by tho Distriet Engincor,

(L) Approval by tho District Engincor of tho mothod
of blasting or tho strongth and amount of the cxplosive uscd, will
not relicve the Arca Engincer of his rcsponsibility in tho blasting
opcrations,

c, Disposal of matcorials, - Excavated matorials shall
be disposcd of in deosignatod spoil arcas as provided in Paragraph 3-01,

d, Moasuroment and orodit, - The quantity to be crodited
wdor Ttem 7(a) Will bo tho numbor of cubic vards cxcavatod and seb-
isfactorily disposcd of in accordance with the drawings or as dirccted.
The quantity to bo ereditoed under Item 7(b) will bc the numbor of
lincar feeot oxcavated and stock-=pilcd for rousc, or othorwisc disposcd
of as dirccted, Moasurcment will be mode to tho ncat lincs of tho struc-
turc boforc removal, Crodit for all work in comncetion with oxcavation
under Item 7, Ineluding the loading, hauling and disposal of the matc-
rials, will be mado under Itoms 7(a) armd 7(b). (Sco Paragraph 1-07).

" e me W e e T G M W B WM e em ww e o
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'SECTION'IV STEmL SHEET PILING (Item 8)

L,-01, Work included. - The Area’ mnglneer shall comstriiét the steel
sheet piling cut-off under the stop-log structure’ as shovn on the' draw-
ings. The cut-off shall be constructed of piles of varying lengbhs,
including specials, driven to grade, between the llmlts as shown on the
drawings or as dlrected by the Dlstrlct an;neer, L } S

L-02. Type and properties. = The piles’ shall be of approved com-f»
mercial type and shall have a mlnlmum.thlokness of metal of :3/8 inch;-
except that a reasonable reduction for ‘shaping ‘the joints ‘of the” 1nter«i
lock will be permitted. The ‘piles shall provide a section modulus of
not less than 5.l inches cubed per linear foot of cut-6ff, ‘and shall i -
weigh not less than 22 pounds per square foot of cut-off, see drawing i
sheet No. 11, exclusive of any welded or riveted connection or rein-
forcement. The interlocked joints shall develop a strength in direct
tension of not less than 8,000 pounds per linear inch of interlock with-
out rupture. The piles shall be comtinucusly interlocked throughout
their entire length and shall be provided with standard pulling holes.
The type and dimensions of the piles the Area Engineer proposes to fur-
nish shall be submitted to the District Engineer for approval before any
piles are delivered to the work.

14-03, Nbierlal. - The steel for the sheet piling shall be new and
shall conform to Federal Specification Q8~S-751la for "Steel: Structural
(Including Steel for Cold Flanging) and Steel: Rivet (for) Ships other
than Naval Vessels," Structural Grade, except for the following require-
mentss

a, Tensile strengbh shall be not less than 70,000 pounds
per square inch, except that fabricated sections such as corner piles,
toe piles and other speciel sections shall be of steel having a ten-
sile stremgth of not less than 60,000 pounds per square inch.

1,&00,000
tensile strength.

b. FBlongation in 8 inches, minimum, percent

c. Bend test specimens shall withstand bending 180 degrees
around a pin with & diemeter twice the thickness of the specimen without
fracture on the outside of the bend.

L-0l, Driving. - The piles shall be driven to form a continuous
interlocking diaphragm down to the elevation established for the bot-
tom of the cut-off, as shown on the drawings. Special care shall be
taken to avoid damege to sewers, drains, and conduits encountered in
the work, A protecting cap shall be used in driving. The hammers
shall be of a suitable size and type, either steam or air operated.
The use of a water jet may be permitted at the discretion of the
District Engineer. Piles shall be driven without injury to them,
as true to line and grade as possible, and shall be cut off, where
necessary, to the top elevation of the sheet piling cut-off and
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trimmed to vertical lines at .steps in:the foundations. hs shown on
the drawings. Proper precaut:on shall be taken o provent rupture

o

at the 1nterlocks. Piles ruptured -at the iz bO“lQQE~Or :otherwise in~
jured 'shall Dbe removed and replaced bv rcv'ngles w*uhout aadltlonal
credite - T e . . . - -
[;-05. Measurement and credite. = The quantity of é*ecl sheet
piling to be credited will be the number of scuere feet of steel sheet
piling actually in plece ag: shown o the drawings.  Credit will be made
under Item 8, "SLoel Sheet Piling," and shall tnclude the costs of all
labor, meterials, equipment -and incidentals required to -construct the
permanent sheet npiling cut-off as SpCCliLbd. Crwdlt for lengths of
piling in excess of those required by the drawings or‘ordercd bv the
District I g¢nccr'Wi11‘not”be alloved. e Co :
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”LCTION v,

YTH DIKE ( vems 9+ ﬁn& 10)

5«01, Dcflnlblons. ~ The term embcﬁluoft” 8 uoed in uhe°e
specifications includes earth fill of a2ll types for the earth dikes
and cut-off trcnch, and all other specified or directed earth fills
within the limits of the dikes shown on the drevings. The verious
types of earth £ill arc "Selected Impervious” under Item 9, for the
cut-off trench and the blanket on the riverside of:the embankment,
and the "random" under Item 10, forming thc entire fill except the
impervious sections : ' I

5-02. Work included. - The Area Engineer shall grade and’ cone-
solidate meteriels required for the embankment, to the elevations,
lines, grodes and cross sections shown on the drﬂW1n‘s.-‘The Area
Engineer shall use suitable meteriels, as approved:by the District:
Engineer., ce - - T ‘

5-0%, ”“Lcrwwls. -~ .. Geners 1. All ieborials: from required:
excavations shall D¢ used in The eﬁbankmcnm,»lr, s cxecavation pro-
cceds, they are found suitable by the District Engineor.: Brush)
roots, sod, any typve of organic materials)

other porishable or ,
unsuitable meterial as detormined by the District Engincer shall aot

be pleced in the ombanﬁmert. Meterials shall not be' wasted except.

by specific instruct 1ons from tho Dlgtrlot ED"J&OOF

: b. Borrow. - Other Suitablo-matbrials hk¢ bc Borrowed
from locations shovn on tho dravings in cccordenco: with: Paragraph -3 05.=
The origin of eny muterisl from cithor structurc or borrowr oxcovation
does not definitely dpbcrmlne'whero it'w111 bc used in the embanlment,
Materials from two or more sources may be- Lrod to Be uscd at the

same time- aﬂd in. the samc pertvofﬂubh embaniment ;) i xing being done in
the procoss of UluClnb by systematic dumpiiyg,” sprca dlqﬂ-,nd bulldozing,
Materials Trom ont arcs may be roqulrfd to 6« “used Ln,alffcrcnt"parts
of'ﬂu‘omnaMHwnu.f' R

¢, Tost requirements, - The verious typos ol carth £ill
defired in ParcsTaon H-0Ol shall. conform to tho tosy rquJrcmoaLs and
approved classification cstablished by tho Soils Teboratory, U. S.
Engincer Offic o, ‘Providence, R. I. The Arca Bngincor shall furnish
the necessary labor end facilitics for talding fest semples which will
be removed from the. émbanlaent by ronrosentatives of the Disbrict En-
gincer and subjected to field tests or boxed for shipment to the Soils
Laboratory,., = Test samples will be teken a’ such intervals as vwill give,:
in the opinion of the Distriet Engincer, o comprohensive knowledge of.
the material and its olﬂcomont and comnuctjon in ouch ueotJon of thc
cmbankment.

5<0l{s 1owﬁng. - Immedluuelv prior to the »lacing of meberials
in the embenkment, end after erlopln( has been’ comnlp ed {see Paragreph
3-0%), the entire Loundaylon of the émbankment shell be %horo ughly" plowed
end broken to 2 depth of L inches. The furrovs s.h..zzll:r'un-app;m,L mately'

parallel to the oxis of the embeankment., £11 roots, stoncs, and debris
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or other objectionable meterial shall he removed and:disposed of as
directed by the District Enginecer., The condition of the surface mate-
rial of the foundation area at the time of »nlowing shall be slightly
drief then the required moisture comtent for rolled fill. The require-
ments for pldwlng do mot opply to the side slopes of the cut-off and toe
trenches, the old brook channel. side slones, end stwnp holes, After
plONan, tho cht ¢ surfaco of the foundation orec shall be rolled in

. parogroph | ,«06 de ' "

5-05. 11lirg of cxcavetions and old brook channe n cmbankment

arcae - Ge i¢n¢r~l ~ The old breok chenncl cnd tho ou £{ tronch,
Test pits, stump. nolou and other excaveted arces within the limits of
the embenkment end o othorwise shovm on the drowings shall be filled
with random or impervious metoeriels in the dry os dirceted by the Distri
Enginecrs The £ill shell bo pleced in loyoers, moistoned, ond rolled in
accordance with Paragraph 5-06, vhenever, in the opinion of the District
Engineer, it is possible to do so. Maberial which cannot be compacted
by roller equipment on acccount of clearances, shall be spread in l=-inch
layers and commacted vith hend or power tampers which shell give the

el i
ntT-0

degree of compection required for ﬁhe.cmbac.mont, As the £il1 is brought
up, the side slopes of the cut or hole ghall be scarified by cquipment

or by hand if nccossary to prov1do a hond bpu\con the £111 end the orig-
inal ground meteriol (see Peragreph 5-06 d (2)).

b, Stwap holes. - The sides of stump holes shell be broken
dovm with bulldozers or a alsc»harrow'so cu to fletten out the slopos,
end the hole thon filled with spproved motericl and properly rolled or
tompod in place. . :

Ce Cut=0ff tronch. - The £i11 for the cut-off trench shall
be placed in the dry end rolled in ¢ rccordence with Perograph 5-06. The
wabter shall be drained to & sump and r@novpd by pumps. The Fill shall
be made by vorking the maeterials toward the sump and sloping the surface
of the £ill longitudinslly toward the sumps. “Tell noints mey be used for
drying up the foundation when epproved by the District Engineer.

5-06. Rolled fill. = a. Geﬁer:1.~é,The impervious and random
sections of The embantment shell be constructed with a crovm running
with the center line of the dikes and with.slopes approximetely on a
2 percent yrade towerd the edges of the embanlkment. This slope shall
be maintained until the completion of the embenkment, thus bringing up
together the impervious and random sectiomns, unless otherwise di-
rected by the District Ingineer, As soon os 7 QCtiCL(lC, the embank-
ment shall be brought to a neerly unifornm grade for the entire length.
subject %o the approval of the District Engineer, the embaukment con-
struction shall proceed in sections of convenient length, end cach sec-
tion shall be cerefully bonded to the preceding sectlon.

Ligy

: be Burnluulnr on&ApluCan. - (1) The Area Ingineer may
use power shovels, drﬂgllp s, r any type of cxcavating moachlnery

which is cepcble of sxcavatin tne metericls in o dry condition. The
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District Ingineer will specify the location in the borro*‘qreas and
the depth to vhich e cuvaL:on 1111 be mudes Tlie Area fngineer mey. -
use any aporoved method of trans Oftlué mector dolscin-notural gry con- ;-

dition to opnroved locabions in’ the - cmba :

e - The dumping. of the
successive loads shall be at locaotions as direchted or approved by the
District Iunginecr. Sufficicnt cxeovetin and houling equipment shell be
eveilable so thot =ot.less then two sourcos .of -matorial con be worked

ot the some time. “hen two  differont motoriclsiore being moved into

o section of‘thm cmboenkment, they sholl be-spobted ond-dumped systeme- -
ctically seo bhot . in ony arce of tho scetion there oro phboly ‘the
required proportions of the material. After dumping,the motericls for.
tho imporvious scetlion shall be bulldézed or ovhgrv1 C prc%dﬂjn-"oorox—
imctely 8-inch loders ond rolled (sco Paragy: 5-06 u) ‘The rdndom .
metoriol shell bo sprecd in cpproxicately 1a- inch layors cud rolled <uu0
Paragroph 5«06 d). Should the motorial for thg-virious sccbions of the
embenkment be 0o high in woter contont whon dumped,. it shell be bull-
dozed or otherwise spread oand harrowed or-stirrcd wnd 1cft for o sufe..
ficicent time to cllow the. surslus wabor. to dry owb bofore being rolloed.:
If, in the opinion of the District Engincer, the rolled surfrce of .ony .
layer of the materials is too smooth to. bond prowerly with the sue-
ceeding layer or, if the meteriels have dried out .sufficiently to cause .
cracks in the surface,; it shall be: roughened or loosened by a_disc hare.
row, or-other approved: means, and dempened,. it req&lred,abeloro.the
succeeding layer is placed thereon. All roots,. tresh; and debris shall
be removed promptly from the embankment and disposed of to the satis-
faction of the District Engineer. . Stones srobhan 6 inches in
diameter shall be removed from the impérvicus and Fendom seetions: and
disposed of as directed by the. District Engineer. The. entire surface -
of the embanlonent -shell be mainbained in such condition: that construcs.
tion equipment can trével thereon.. . Re of construetion eguipment
on the embankment siall be subJect 0. direstion by the District In-.-
glqeer.i*}"fwg i T T - v

45

-5(2). Any* embariment: matorial 10 b op loouenod afi
being plobod I the' anbanlment and before the: comploflion. and ﬂpCODtmﬁCGl
of the com:leted work, bécause of any opevatien of the irea Pngineer:on
any causes toeb 1ﬁ.uhe opinion of the District fEnginescr, were aveldable
or under bthe control of the srea: Engineer, shall be replaced to the
satisfaction of the"Distriot Engineer-and without additional. credlt.
(soe Pﬁragramh 5~1b c) T = , :

. ; - T SR
(%) Tbm Area Fngineer shall cease viork om the embanii-:

ment at any btime when satlsfactory work canol be-done on apccount of ..

rain, high weter, cold wehthbr, or other unsmtls¢actoryvconditionsm

Ce “01sture oontrol. - T obuuLu the deSJred oomp otlon _
for the varying Kinds of meterials used, the wrolsture content of the - .
material being placed shall be the optimum required for Suble“CtOPV
compsction as determined by -the District En ers If required, the
compacted surface shall be sprinkled as direched immediotely befere .
placing each new loyer. The moisture content shall be sulficient to..
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dampen. the 1nllcd moberials os requwgd buﬁ the smount of sprinkling
shall be controlled so that no free water will asnear on the surface
during or subs equent to the rolling. . An adcouo‘e supply of weter
shall be available, Jets shall not be directed.at the embenkment
meterial with such force that the finer meteriels are washed out,

‘ de Compaction, - (1) Temper tyne rollers - Rolling for
the impervious section of Lhe embankment 9703 Te donie by a tamper
type twin roller such es a "sheeps-foot" roller, woler or send bal-
lasted, having temning feet uniformly st.f,eloa over its cyllndrlcql
surface, and equinped with cleaners; or othcr sabisfectory type of
temper roller as approved by the District ¥ngineer. Rach tamping
foot shall nrojeet - pprox}mnuoly*? inches 1rom the rollerts cylin-
drical surfoce and shall have a face nrca of ot less than 5 and mot
more than 7 square inches. The specing shall be such as to provide
6 minimum of tio tﬁmblng ;oet for coch squore foot of cyvlindrical
surface. ~ddibion or reduction in the number of temping feet "shall
be made ”nen directed by the Diotrlct Tng 10T The t0uu1 MclPht of"
the roller in Dounvs divided by the fO““' ST of tlc muxlmum number
of tamning feetb.in one. rOW'pwro‘]o] to bh“ ho ro]lur sh 11 be
not less then. 115 pounds pmer sguarc inch t
drum ompty, nd not less. then 200 pounds
aree with he arum bellasted. The deg jion .1d ou<r ulOﬁ of tuc c&mpnnb
roller shall-be_uubaecc,po the.approv,l of t o DJstrlo Englneer.

(2) OlllDL Lmncrv1ouov000uJonJ - Then’ the moisture
content .Pd Ou(ibi on. of the spread 1moevv1uux 1:yors of the embenkment
are satisfactory to the Llobr1ct g _irec Engineor shall roll
the impervious seetion of the embankment i temper type tirin rollers.
Bach set of twin rollers shell be. pulled b L cra Jler type tractor of
suitable power, .elghlnr not less than 20 qu ooun(u;'mmnnlac,urer's
standard weight, &t a speed of apDTO”lm9u“l¢ e T/? miles per hour.

Bach square fo0t of each 1u;0f of the embeanlment msue“'WW ghall be com-
pacted by not less than six passcs of the rollors. Additionmal passes

. of the rollers unall be mude 1f necessary e oot.lh the' compaction
desired by the District ingineer. Success ive trips of ‘the rollors

shall overlsp by alt least 2 fbet°: uq11ure o oomﬂ}v vith this require-
ment for caref:l “ollhn; will be a cause for 2 .Adit 1ona1 trips. Where
new material abuts old material, eithér in ploce or in enbadkmenL the
0ld materisl shell be cut or broken by machinc or hand methods mpprOVed
by the District ingineer, until it shows the choracteristic colors of un-
dried moteriels, end the rollers sholl work on both e terials, bonding
then. togotbher. .“ortﬁoqn of ths earth Fill wrich the roller o<nnot reach
for any rooson shell be thoroughly compacted in b-inch leycers by temping
with hand or porer tampers. . The degree of compuction for such portions
of the carth £ill shell be eq wival ent ko £het obbained by oprip111ng

and rolling os swecified for iho ~other portlonu of tho ea rth fwll.

e

‘IJ

(7). Hol]:nb rendomn CCthQ. ~ Ro ]11n< of tnb“randdm sec-
tlon of the CWDLEKMPHt uhﬂll Do the somo os specified “bovo except that
o minimuwn of 3 masses of the rollers will be reguireds If, in the opinion




of the District Engineer, better compaction can be obtained by the usc
of a plain cylindricel roller, or ‘a. Parsonts disc temping roller, the
use of such & roller may be required. The disc temping roller shall
weigh not less than 1,100 pounds per limear foot. ‘hen conditions of
the work so require, as determined by the District Enginger, rolling
may be done by a crawler type trPCuor *cigﬂ"; not less -then 20,000
pounds; in such cascs a Mlﬂimuﬁ.of four nasses the tractor trowds
on each square foot of embanlnent aroa'”’] be 011rcd.

n

o

(h) csts for compaction. - Somples of all embankmont
materiols for tosting, boch B Y016 and citer placing Ud COQUuCtlQn

will be talken at fruqucmb intervels by the Dictrict Engineer, corrcce-
tions, adjustments and medifications of ﬂodloou, sclection of metericls
and moisturc content will be mede from.uh vests to scoure the . maxi-
mum donsity of the metorials in the cmben § S(o'Parag'«"' 3) c/."

e [s]

L~

c. I orvious f41l. - Impcrvxc”ﬂ £ill shell be golqcted o
and securcd Tbom.foev1 cd oxcavations ond borrow arcas as dirccte ‘
by the District Ingincer cnd shell be plaged in the impervious sec-
tion of the omownknonl Lh roughout tho'cnulrvzlcﬂwtq T

f. u.fill. - Qﬁndoﬁ £i11 mhell be sceurcd from ro-
quircd cxesvitions ond porrov orues o dircebed bv the District En-
gincor, and shall bb DJGde in the re ndoz sec{ﬂons of the- mbenkmeqt
In general this me1 r1’1 shell be nlaced so the coarser nortiong are.
toward, the. lundeco edze, and Lue finer oowtwonsbbeur,t 1e selected | _
impervious section, so that a gradut"on ] tre on is effected from
the impervious to tﬁe,rsndom.sectlonar_,_,_ R __f

507, ﬁ'@Vu] of obJectlon‘blo maborlhl. The hroa.Ln“1neer Shmll
excavate, remove aﬂd dispose of any'maLcrlul from the cmbenkment sccu'(
tions, which the u¢5t¢ict Engineer ooasmdcr"obJovh1on(blo in such o
IOCQtloﬂu, and zo¢;13 cucQAGa QuleOOGCd 1a:“ccordance writh 1orugranh B

5—050 - . ‘ .“ S R . »

o

5-08, Slidess - In case of slides in any pert of The ombar \mOﬂL
during the comstruction or safter completion, but prior to the finel
accepbance of. the wbrk, the Areg Enflnoc shell cut OUM and remove the.
srea specified by the District Eagincer and then PCbUle Lhc ¥Xc¢v¢t¢d
arca in accordance with these ¢p001llcqt+qgs,j ' '

.cod uvon a Lrozgn‘
1n 1G 7bmnf
' oqu1rw frozdn

5«09, Frozcn matericls, - No earth shall b
surfeco, nor shall frozen earth, snovi or. ice
mont. In coscs of cmergoney, the District
material to be stockpiled fo; lator use.in th

cmbanl: Mo b °

5=10. . Shrinkege or settlement, - Ho n”us1icmout wwl‘ bu mﬂdg of 
additional metorial placcd on account of soible ‘Lﬂt of ,uﬂCA;Ognd“tlon‘_
or shrinkage during congtruction. The couv of_ ; and COm ?ct1n0
such additioncl motoericl ' f\rwovs itoms of thb,




fill. Measurement and credit of all required £ill material exca-
vated and transported to point:of placement will he.in accordance with
Section III. .

5-11,  Temporary drains and,ditches..«_Thevﬂreé Engineer shall
maintein the site of the work and the grounds immediately adjacent
thereto, frec from collected surfoce water, if, in the opinion of
the District ingineer, such collected water affects the safety or
condition of the work., Such temporary drains and ditches shall be
constructed as are deemcd necossary. and dlvecied bv the Dlstrlct En-
gineer. : -

5«-12, onu011 and- soddln' L Pl“C’ﬂ@ t005011 - Un]c
otherwise oubthorized by The Dlutrldt Engincer, o suitoble, top3011
shall be placed on the slopes of the serth dikes as shovm on the
drawings. Credit for pl”Clﬂ” topsoil wjll bo made under Itom 2h

(sce P"rmbruvh 11- Og).

: -b." The areas upoh vhich topsoil has been placed. shall be
sodded or seeded as opoc;flcd~1n'0ﬂva~rnnh 11-024 - Measurement and
credit will Be nede as specified in Paragranh 31 02,

He 1). »Surfacing~for topaOf'dike. - Jnlous omhorva ¢ directed by
the District Enpineer, the top of the dlkes,uhull be surfaced with a
layer of grevel as shown-on the.drawings.. Credit: for placing the
gravel uurfw01nﬁ will bc mede under Itu1.26.(‘our¢ﬁr4gr anh 11-06)

5-1l. Messurcment and crodlt. - 04 .- The qpqntitibs tovbo;creditod
under Items O and 10 will be the number of cubic yards nlaced as directed,
measured in"place after: compe cting.-Creulu shall: 11clvde the work of
preparing the base, sprecding in leaycrs, Hth;pé, rolllnb'or‘tamping,
trimming to line, end shell include all labor and meterials incidentel
to completing the embenkment, not-specifically. included under otvher items.
Credit will be made under Ttems 9 and 10 os epplicable (sce Paregroph

1-07).

Ha%)

be  To determine tho quantitics for.vhich credit will be
mede, o survey will be .conducted prior to the beginning of the work.
The true surface condition will be showm by croes scetions and pro-
file and the measurcment of the guantitics will be based upon this
survey. The quentitics will be the volumc betircen the original surface
ot the beginaing of the work end the slopc lincs end grades. os indiceted
on the dr““ln s8, or os dircetod by the DﬂstrnoL Ingincer.

¢,  Additioncl credit will bc medo to replace ombﬂanpnt
woshed out by flooding or seouring, or that rcequired to be removed on
account of slidcs, or the roamoval and disposcal of cll objcctionable
materials; provided such roplaccment of cmbrrkmont wos notcouscd by . ..
nogligonoce or corclessness of the Arca Engincor. Quantitics for.addln'
tional ercdit will be moesurcd as dircctoed by tho District Engincor,
ond crodit will be mode under the eppliceble item.
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SECTION VI. ‘I IS¢ LILAN’OUS FILL APD BA3KFTLI (]mea 11 &nd 12)

6-01, Gene*ﬂl. - "Gravel beddnnm' Ttem 11, will be required
immediately undefiﬁ ng the riprap as skown on the drawings and for
filters, 'Semi~compacted backfllJ "'Item 12, is required for beck-
£i1l at the SBOﬂ—lo -uruoture end other structures as shorm on the
dresings. B '

6-02, Grevel bedding (Item 11), 1ncludod. - The Area
Engineer shell plece a layer of gravel or ipon which rip-
rap will be pleced ot the locations shbﬁn,qn_tﬁ ,4rav1n s and as directed
by the District kngimecr. The Aren Ingincer shall also plece a layer of
gravel or crushed stone of the specified cuelity required for drains 8ot
the 1ochuions'3h0;n:ohfthe drmrings or-as dur C”od b} the D3°frwcu qu :

of suita Ble
Pied limits and

: syall ¢
coarse clean | ctorllv Wrﬁdod vrit nﬁn thd s
unless otherrise dl”COvOd nct more thon ten porcemt by weight shell pass
a sieve haviny 10 meshes to the inch, and «ll shell pass o 2-inch squ re
mesh screen., The material shall be obtainod from sour cos enproved by
the District inecr, be scrcenced and plecod directly in wvosition,

Crushed stone shall congist of angvlﬁr fregments
of uniform quoalit: bzoubnout frec from soft or disint cbed stonc,
dirt or othor ob; onable motiver The stone shall be unliomulv crroded
within +the “UQCI¢’V. 1imits. Unlcu” otheriring dircetoed, not moro than
10 pereent by veight shell pass o Wo. L siove, snd 1l shell wnass o 2-
inch squarc mesh scercene  The meteriecl shall be obteined from sourcos
approved by the District Engincor, bo scrcencd, omnd nloceod dircetly in
position. :

o

shorm on tho
as ey bo nocossary
'p_ccr \11]] a0t bo required
olidete it width woter to
A1 letor result,

ce Plocing. = Tho meterial e
drawinge or To dircobod, ~nd with such ho:
to trim to the roguired slopes.  The Arco
to toamp or roll the metoerial, but shell co
the cxtent dirceted so thit no scbblement w

de toosurcment and crodit, -
undor Ttem 1T “1l7 be the nuther of cubic cde furniched oaad nlaced to
the limits shovm on the drowings, or ordercd, Crodiv w1ll be made
undor Item 11, "Grovel Bedding."

nLau; to be ercdived

6-0%, mpe.cted beekfill {Ttom 12). - c. Tork included. -
The Arca v sholl plecco, grode, ond coasolidate miteriels roquircd
for boekfill of the soncrcte structurcs, cand olscovhere ns dircctoed,

- lotericls shall be obteined from ctockpilos
of excavated mete Poragraph 3-01 b)), or may be obtained directe
ly from required excavotions. Backfill meteriel shell be free from
stumps, roots, sod, rubblsh, or other unsuitoble meteriols or substances.




- . ce Plocing. - The backfille shall consist of moberiels suit-
able for the purpose as determined by the i ‘ﬁfidtfﬂngiheer; and shall

be placed in successive layers of not more than 12 inches in depth for
the full width of the cross sedtion. Each Iryer shall be cdnsdlidated
with weter or otherwise compacted .to the extent directed so “that no.
settlement or voids will later res sult. The bockfill adJaoent'uo con_
crete structures shall be thoroughly compacted in h-lncn layers by
temping with hend or power tampers unless otherwise directed by the =
District Englnoor.

B]

v
N ..

. de Mcaourement end credlb..—'? a‘uloméﬂﬁ'wili be‘made by
the cubic yar for the anount. of seaw-nom;dct\d bECnfl11 1ac¢d'in the
completed worl to the lines and . grades shovm on the ér"ﬁlugs or as
directed by the Distri@t_Lng;ncer.' ﬂuenuitlns w111 be measured in
place after any settloment. Gredit for €11 vork in comection with
furnishing and placing semi-compacted bacikfill will be H“db under
Item 12, "Somi-compacted Backfill", AR ST

B
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SECTION VIT, RIPRAD AFD DRAINQ ( Legu 1) to 15 incls)

7-0L. General, = ”Rlprap - Hano Pla d” 'Tt ci 1%, will be required
for pavinz of the brookw-side slope ~.of Lﬂc dsuc and the bans of the ro-

located channcl,: as showm on the dre s or.oms required by the District
Engineer., "8.incli Porous Conercte Pipe”, Thom 1k, will be roguired for
dreins whoere shovm on Tho dravings or as rogulred by the District Ingincer.

-
"8einch V,C. Zipe”, (Ttem 15), will be required. for comnécting cxisbing
tile.pipe to menholes vhore shown on tho dreidn,s or ag roqawred by the
District Ensinecor. e '

7-02, Riprap - Tand Ploced (Item 1%), - Tlork included. = Tho
Area Engineer shall furnish all meterials, eou ﬂcf? nd lebor required
to construct hand-placed riprap to the lines and ~rwdes showm on' tqe
drawings, end elsewhere as required by the Di trlct lnwlneer.
L] ’ e o &1

be Moteriels., =~ Riprap shall be of durable rock'of accefc,
sizes, with & speciric pravity of not less than 2,65, Suitable rock £
a source anproved by’ the District Engineer shall be used. Rock fox;., -
rap shall beangy end of uniform sheve so os to furnish a reasonab1y=
smooth, even surface. Wobt more than 5 percent by weight of the rock shal
be smeller than one~half cubie foot in wolume snd et leastc 7% percent of
the rock used shell be' from 1 to 2 ¢ubic feet in volume vith one dimension
approximately equal to the depth of the riprap courcse. S N

cs Placing., - The riprap shall he laid to the lines end
grades shown on Rae-élaw1nts or as directed. Ak tolerance of 3 inches
above or beloir the clope line shown on the draings will be cllowed for
the finished slope surfece of the hand-pl:ced'rlprap. The rock shall be
closely laid-on s base of gravel bedding (sce Perogravh 6-02), with' the
dimension a,proxn'“*el" equal to: the deptir of He riprap course normel
to the slope, “Joints broken vhere:r The joints on the
surface of the'*iprup mlﬂll e Pilled with tig driven svalls. Large
rock shall" b° vedl bedded at the edges of tlie ripre v.to provent under-
mlnln S S Do T T

d. Measurcment and credit., - The quentity ©to be credited
under Item 1% will be Lb number of cubic vards of riprap setisfactorily
placed in the completed work to the specified or ordered llnes and grades.
Credit shall dnclude all costs for furnishing, h e and nlacing the

ripreps Credit will be mede under Item 1%, "Riprep - Hond Ple cod“V

2

7=0%, 8~Inch porous concrete pipe (Ttem 1), “orlk includad. -
Tho’hr 5o, Engineer shall furnish. and Lay o~“uch POIous concretp pine re-
quired’ for draing at the locations shovm ‘on the dr(wlnﬂﬁ and olspwlcro”‘
'AS*requ1rcd by tho District Fnginecer.: A

b. intorialse - Pipe shall be porous conecre ybe drain pipeoy
round in shePe end of vhe normal inside diamcter cs shovm on the drove
ingse Pilpe heve a loying length of 36 inches unless otherwisc
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shown on the drawings and a wall thickhess- of 1-1/l} inchess  Pipe shall
conform t6 the 4a5.T.1% strength specificetions, for: drain tile end shall
have a minimum permeebility per 12 >-inch lcnﬂth of 2 1/2 rqllons per
minute per inch of plpe diemetor, ull pipcs uhull bc merked with the

ame ond trade mark of the menufacturer. Each pipe shall be. o refully :
1nspoctod immedietely before laying end no crocked, brokon or otncrv1
imperfect pipe shell be used, oxcopb for minor dofccto which in the:
opinion of “the District Englnoor do not impeir the fitness - of the pipe
for the purposc inteonded. ' Joints shall be of the interlogking or ship-.
lap type. ' '

.c. ‘Installation of pipe. .- (l) ExCﬂunlon.'J_Pycvvation
sholl be doue as shovm on ¥he drawvin,s and o provided for in Paragreph.
%2-0l;s  Pipe trenches shall heve a depth of not less than 2 feet with
vertical sides and o width 2 feet greater thain the outside diameter of
the pipe, unless otherwise directed. The bottom of the trencl through-
out its length shall be corefully formed uL'lvu.uho'01rculmr shape of
the pipe except os O"Herwr se shown on the drwflnfs,ﬂvo that, the pipe
shell be firmly supboxted on the bottom and, for ot least 3 inches up -
each side. “here encountered, rock or bou_-o;w,shwll bp_removcd;to q'-
depth of 6 inches below the bottom grade of the trench snd the voids
backfilled #ith vrell cono oted uu1t1blo T chl'l. Su:tsble excavations
shall be made to fit all Junctions ox otlior sooolal vqgrovor ncoded.-
Joints in pine shell be loccted as showm on the driwings, with rela-
tion to adjacent structurese.

v y L 3

(2) Leying Dlpe.'— ﬁll pipe shall. be placed in the
trench 1mmed1ately LT”} the excavation is conaleted und the. screened .
gravel has been placed and compacted to form.c bed as 1ndloated on the.
drawings. Proper care shall be used in hﬂaulj “the pipe to avoid in-
jury or breakege. The pipe- uhsll be carefully bedded, ond properly
connccced and 301ﬁoed., The pipes shall . be . 1u1a true to the lines and
rades shown on the druﬁlﬂ”° or as stmlod in the Flcld Nltu gErogves -up-

grade and with tongue ends Fully entored in tho groovess Jherc conneGe ..

tions aroc mede to bell-and-spigot tile pipes, the joint sholl be tight
end the aligmment assured by a concrete ring or other means, approved by
the District mnglnoor. ‘ LT e e o

(3) Bcckfllllﬁ « Thé beckfill matorinl as shovm on
1ho drewings shall be cvonly sprocd nd”cbno(ctod around and.over. the |
the pipec to t?e limits shovm on the drawings or as directed by the
District Engineer, :

de Measurement and CPGdlbo (l) Meauurement for oredlt
will be hased on the lineor feet O0f pipe 1nﬁpu11ed. " Qredit will- be_mgde
under Item 1ll;, "O-~Inch Porous Concrete Pine®, and shall include all cost
of furnishing and installing pipe and connections, except the cost of
excavation and baclk Alllnn. L T '
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) Credit for excavs tion will be made undor Item 3
L) Gredit for backfilling will be made under Item
602 d)

- (2
(see Paragraph 3
11 (see Paragranh

7-0Le  8-inch VeCu pipe. = (Iom 15). .- s, Work included. - The
Area Engineer shall furnish end lay tile pipe, including spécials, of
the required diameter for connootlng existing tile pipe to manholes as’
shown on the drawings

be Materials. -~ All pipes shall be belleend-sniget, vitri-
fied, clay »nipe conformlnw to the reoulrenentg of Federal pe01f10at10n
SS~-P-361, or subsequent amendments or revisions thereof. Bech pipe shall
be carefully inspected immediately before 1av¢p' and no cracked, broken
or otherwise imperfect pipe shall be used, except for micor defects which
in the opinion of the District Engineer do not impair the fitness of the
prO for the purpose intended.

ce. Installation of pipe. - (1) xcavutlon. - Excavation shall
be done as shown on the drawings end as provided for in Peragraph 3-0l.
Pipe trenches shall heve a depth of not less than 2 feet with vertical
sides and a width 2 feet greater than tnc outside diameter of the pipe,
unless otherwisc dirccteds The bottom of the trench throughout its
length shall be carcfully formed to £it the circular shape of the pipe
except as otherwise shown on the drawings, so thelt the pipe shall be
firmly supported on ubo bottom and for at least 3 inches up ecach side,
“here encountered, rock or boulders shall be removed to & depth of 6
inches below the hottom grade of the trench and the voids backfilled
with well compacted svitable materisl, Suitable excavations shall be
made to it all junctions or other specials vherever needed, Joints
in pipe shall be located as shown on the drawings, with relation to
adjacent structures.

(2) - Leying pipe. - All pipe shall be nlaced in the trench
imrediately after the exce Vation is completed. Proper care shall be used
in handling the pipe to avoid injury or breakege., The pipe shall be
carefully bcdded, and properly connected and joimted. Bell holes shall
be excavated to insure that each pipe shall rest firmly upon its bed for
the entire pine length. The pipes shall be leid true to the lines and
grades shoim on the drawings or as staked in the field, with bells up-
grade and with spigot ends fully entered in the bells. Joints shall be
made with cement morter composcd of onc part Portland cement and 2-1/2
parts sand, All morter used shall be thoroughly mixed either by hend or
in a mechanical bateh mixer. Mortar shall be prepared in such quantities
thet it canm be used ontircly before it has atbained its initial set. The
minimum amount of water sufficlent to make a workeble mortar shall be
used. Cement and sand used in morber shall meet the requirements of Para-
graphs 8-05 and 5-06, The spigots shall be centered in the bells, and
there shall be no shoulders or unevenncss of eny kind along the bottom
half of the pipes. Spcecial care shall be taken that the joint space be
of equal width around the pipe, making use of jube or oskum gaskcts
gsoaked in coment grout to center the pipe. The mortar shall be thoroughly
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SECTION VI

K3

. CONCRETE (I toms lb to 20 1ncl.,

'GTH

57

COUPOCRTIOW CL“SSIFTCATION AI

8-01. Composition. - Concrcte shell bx ccm*o od of cement, fine
aggregate, coarse o agbrov vbe and water so pronortioneo end mixed os to
produce a plastic, workeble mixture in accordence with oll requlrements
under this section and suitable to the specific coadltlons of plncement.,

8=02. Classifice tlon. - Except wher@ roqnwred to meet special con-
ditions all concrete shall be Cless "A" c¢s desisnated in Sections IX
tnd XTI and on the drowings for the various perts of the.work in accord-
ance with the conditions of apnlicotion cnd the prorortions of mebericls
and strenzths required.

8-0%. Strength., = The mixes will.be desiy secyre concrete
heving ot leest the following compressive str rengths ot the oge of 28
days, os determined by breaking standard-é-lnon‘dlmmotor by l:-lﬂCﬂ,
height or G-inch diemeter by 16-inch heizht tost specimanu%

Class Average for eny 25 . : Minimum for any

I consecutive cyllnncrs one oylinder

A 3400 1lbs, per sq. 1n.\ S [‘260021Es;3per §qe. i

8-0l1. Hz'l ~gnrly-strongth concrete. - n~early-strength concrete
made with high-carly-strength Portlond com or other speeicl coments
shall bg uscd only when speeificslly authorized by the District Engincer.
The 7-day comprcssive strength of concrete of any clags, when mado with
high-ctrly-striéngth coment, shall be ab lewst egual to the specified
minimum 28~day comprossive sbrength for that cless. . A1l provisions of
these specifications, cxcept for comenmt, sholl b -appliceble to such .
concrete, Any high-cerly-strength coment uscd shall be approved by
the District Engincer beforce usc.

.QTERItLS

8-05., Portlend coment (Itom 16). - a, fThe Arca B incor shall
furnish Portlond comort of the quel ity heroin speceificd in sufficiont
quantity for the work reguircd. Ceomeant Tor oll CODCLCLO, gZrout ~nd -
mortaer, cxcept as specificd in Poregroph b, shall conform to Federnl
Spececification §8~C-206, for "Comont, Porti ; ~of-¥ardening,

derato-Heg
Scotember 30, 195 -Heat of Hydrabion, will
be considered ino

R
F4)
s

;, cxcept that Peragraph I

" Coment for hiy
early~strengtin concrete shall be in ﬂcoordc e with B(uOIdl Specification
$8-C-201 for “Cement, Portland, Hish-Early-Strength,”
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ce " 8necinl test requircmentse --€ement will-be tested-by the
government ot the Central Comcrete Leboratory, est Point, Ne Yo Wo
cement shall be uvsged until novice hes been riven by the Dlstrlct Engineer
that the test results are sctisfsotory. ”oncnt rhwoh has been sbored,
other then in hins ot the nJlJo, for more them-dy months - fber being tested
shall bc'rci'"*cd c;ore use, Ordinarilv, no. cancnt sholl be used until
_ofter it hes satisfoctorily pessed both . bhw 7 end Loudﬁy tests, but in
cases of cn(rboncv tho District Engincer mey weive the 28-day tests and
permit the use of cament which hos SCtchOCtOT]]y passed the soundness
and 7-doy tests; nrovided it is L%o produc é of o guerry and mill having
establishcd o FédUCuLlOﬂ.Of not less thon % yecrs? stoending for the pro=-
duction of high=grade cement, If the tests orove dny'comont unsatisfactory
which has boon delivered at the site of the wor':, such cement shall be
removed promptly from the work and 1its v101nity. ’

. . shell be idonti~
ficd by the Moaufacturor by merking or tog.ing the bags with tho identi-
fying'number or svmbol of the Federal SvaLflCmbionS under which it wos
manufactureds Bull shipmonts of conient sholl be likewise identified by

8 suitable device affixed to each car or other time of bulk ccrrler.
Marking or teag:i shall be done at the mill,

d. Tdontification. = Coment shipned in bog:

LE
I,

e, . Quality and packages. - A11 cement shell be dry, finely
pround and free Trom Lumps o Geking, Unless otherwise permitted, the
cement shall be delivered in cauves begs or other strong, well-mude pack-
ages, ecch »le "47y mMrLod with the menufacturerts brand. The weights of
such bags shell be uniform. Paclages fPC?lVGa in broken or demaged con-
dition will be rcgooved or accepted only as rectionsl packoges. Cement
sholl be stored in .o satisfactory menner so os to be unalLooted by moisture,
keeping each carlocd separate until the results of the P8-day tests are
knovm, Suiteble cdourate scoles shall be OrOVlded by the Area hnglneer
for welghing the cement. '

f. Records of cement uséd. - The Ares. Fnginecer shall furnish
to the District Ingineer,atb ﬁhe end of each doy's wor rk, o sbateoment show-
ing in such deteil :s he moy reasonubly require the Qantlty of cement
used during the day ot ench port of the work.

) -

regote, = Compooltlon. - Tine aggrogate shall be

8-06, Fine o
natursl sand.

essr

. he - Qualitys - Fine ?gwro cwtbe shall consist of hoard, strong,
dureble oand Uncoatod perticleos.

ce Groding, (1) Excont as provided in (2) below, fine
aggregate shall contorm to the folloving roquirements:



Totolk: p'”*slnm - . Po

Moo 4 sieve - OE
Wo. 16 sicve - 5 e
Wo. KO sieve . 10 w-
Ho. 100 sieve 1e5

(2) Deficicncies in the norcenteges of fine aggregate
pessing B0 and 100 sieves, as required in the wbove gradation, mey be
remedied by the cddition of pozzuolonic or cancntitious materials, ex-
cepting Portlend coment; provided, at least © nereent posses the 50
sicve "and the aggrogate is of proper consistont grodation within the
specificd limitse Such added materinl, vhich will be considered and in-
cluded s finc agprezote, shall canporm to the requirements in Parogroph
8-08 and shell bo in ngf1c1ont guantity to mect the minimum require-
ments above for Uorccﬂctbu passing 55100 sicve ond otherwisc to produce
the workebility reouircd by the District Engincore. The quantity ond
characteristics of any mctericl uscd for the purposc of corrceting vork-
ability shall be such thet when tho concrote is gnged to the proncr
consistoncy, the totel vator contont shall not "oxcced by more then 1
gallon per cubic yord the minimum gquentity regquired for propor consist
enoy- when not uging the cdmixbturc. The - blending of cuy metericl with
the origincl n"uurﬂlly groded send to remody doficicney in gredation
shall be nccomplishod in charging tho mixturc, unless otherwisc spoci-
fically acuthorizcd by tho District Engincor. '

de Delotorious substonces. - Tho subsbon designeted shell
not be prescnit in excoss of the following amounts:

Percent
by weig ht :

Clex lumps S T .
serial removed by QecanL tqo“ 10T
goregates - SRR
ule - s - 0.5

€ Mortar st enfth. -~ Mortar sweclmens made with the fine :
ageregate shall have a compressive strength at 28 days of at least 90
percent o he stréngth of similar specimens mede with Ottawa sand
(=

£t
having = finencss modulus of 2.0+ 0.10 and the same cement.

)

‘fe Tests. - Fine aggregate shall be . subject to careful,
uhoroupn\czuﬁﬁmes; """"" neluding magnesivm sulnhate soundnoss tests (see
Paragraph J-07 4}, to determine conformity with all requirements of’
these specificctions, '

- Coarse aggregate

Compo Le
Soroved mlxburo of washed

807,
shall be washed 1ravol orusped gtwao or any

gravel and crushed stone.
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b, Qualibys ~ (1) Coarse aggrezate shall consist of hard,
tough and durable perticles free from adherent coeting., It shall contain
no vegeteble mattor, soft or frieble particles in quantities considered
deleterious by the District Engincore. The substances designated shall
not he present in excess of the following amounts (by weight):

Soft fragments

Clay lumps , o W/LL%
Removed by decantation _ 14

Fhen the material rcmoved by decentotion consists 0886 éntin 211y of erushoer
dirt, the maximum smount permitted mey be roised by l- 1/? percent. When
crushed stone is used, ‘the crusher shall be: equipped with o screcning
system which will enblrx,ly separate the dust from the stone and convey
it to a scparcte bine

(2) Aggregete which has disiwmbegroted or woanthered
badly under cxposurc conditions similor to those which will be encoun-

tored by thoe work under consideration shall 1'\0’1; bu use d. AOLI‘oxf‘wtc
shall not bo used which containg more than &
thin and clongatved perticles s definced below:

Thin porticles -~ Those vhogo J\,r' o 'L!‘lCl"HCSS
(minimum dismcter) is loss them 1, 5 thoir length
(maximum diemoter).

Llongnted particles = '[‘ho 50 viosce averoge width
(sccondary dicmeber) is loss than 1/% their
longth (meximum dicmoter).

The 20 percent limitation on thin cnd clongoted porticles shall apoly
to cuch of threc size ranges ',ﬂ To 1/2 1;LCh° ]/ inch to 1 inch; 1 inch
to meximun sizo (sue ‘“aT*wr" ph 8-07 4(2)).

Ce Sizce ~ (1) Coarsc egiregete shell be well graded from
fine to coarsc so thot concrcte of the required worl blllty, dons:d:y,
and strength can bo mode without the usc of - eoreoss smount of sand,
wotor, or cdmont. o C :

For Class "AY concrete, reguired for Items 17, 18, and 19 the
meximum size mesh screen for the eazgregate shall be 2 inches.
)} “hen the moximum size mesh screen is pgreater than
agpregate shall be seperated, ound the specified sizes
delivered senarstely bto individual proportioning hoppers, in accordance
with the following:

1 inch, the agpreg
e

¥or Maximum Size Jesh Scroc—m, 1 in. to 2 in. inclusive:

El) flos L to ]/_ meximum size mesh scercen, inclusive.
2) Over 1/ meximum size to and including full mexdimum
size mesh scroen.



'( Y “The grading of the coarse - in the mixed

coherete, shall 11 within the following 13

S (Dcrcenu by weight)
.7 Pessing

o e

‘Mazimum size mesh’ screen (squere nes n) 97 =100
1/2 maximm size mesh screem (sq vare mosh) Lo - 70
Wo. L. sieve S - 0 6

do Testsg, - (1) Coarsc az/resate will be subjected to freez-
ing end <thawing s and to carcful, thorouil: anclyses to detormine

conformity -ith ell requiremonts of those spocifications. “Coarse =
eggrogate will be subjected to 10 cycles of the nagnesium %ulnhatoiﬁ:"”

¢
test for soundnces. No argrogéte shell Be ungd fnuo dovolons o 10
¢ by weight. ‘ '

in cxcess of 10 wercow

AT

(2) The dcterminetion of thin o P””ch perticles
will ‘bo mede br counting rojocts. from repres 1Ry e R¥ ctovilly (SU _
Paragroph 8-11),  The size of the samodle s os Lhnno ’

) . : S . . LT

5 pouads for tho #H) to 1/2_wan
10 pounds for tho 1/-—1nch o
20 mounds for tho l-inch to' me:

Jzo r”nwu.x .
o 'Blzc rengo.
‘sin ¢ TTﬁFc.

0f those yarticles which appear in o Porder-Ii -clﬁh ifib blOn, nelther
unqueStion:bl“ suitcble nor unquestionabls s Ul b b4e,' ne-holf shall
be counted &s reg sots and one-hvl; g sulteble ‘for ‘use. * The percer\bij :
of totLl leJ s -from each syﬂmle sholl ‘then bo deuermlnod._

8408. ““erial cdded for
icl sdded to bﬂ'-h‘&-tdhi%b;b%n‘li (sc
vhich, in the oaiiion ‘of the District Jnolvocl,‘
effect on the strength, dengity, cnd durability of thw 00ﬂcroto
not ‘be perwitited. Before approvil of {m 4. bliorAren Edgiy ,
will be requircd Lo sibnit tho results of co >Joto cnomlcul "nd 1cvn “ 
enclyscs mede by o "CC“Du blc'uortwnb 1o sory . Subsequent tosts
will be modo of s token by the District Engincor from the supply
of “the metori: i 3d on the vork fo ac« P uhoﬁ lt is, unzn ‘
form in' guali ot Oplovcd. ‘ o i

o o
€33

be The metoricl wdded
or'siliciotsr"lt' 11 not contain
cloments hier compounds, such ‘os those
nor shell 4¢s usd rosult in‘e meteriel 'ine:
tont of the conérote. It sholl olso be in cow
ing roquircmente:

CbMOﬂthlOUQ
’rlﬂ—hc”+hbroduc1nﬁ__f

bﬂb ;rhc 11ML co
by TR the Toll

T

Ffee:noiﬁ*ﬂre -~ a total of not more 1hﬁn 5 perocnt bJ we10ht
ey S '

s %0 gieve - not less then 100 percent by eichty -
Passing 230 sleve - mot less than 85 porcent by weight.
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8-09. “ater. - The water used in mixing. concrete shall be fresh,
clean and lree'??on injurious smounts of oil, acid, alkcll, or organic
matter,

8-10. Sc rage, - a., Cement, - Immediately upon receipt, at the
site of the Work, cement sholl be ubor d in & thoroughly dry, weather-
tight, and properly ventilated building with sdequaete provisions for
the preventnow of the absorption of moisture. -The building shall be
of adequete caoacntv to provide for the requirements of delivery and
construction schedul ese Storage shall be such as to permit easy access
for inspection gnd definite idemtification of-oaqh,shlpmony.

. bs lggregotes. - The fine end cosrse.aggrega tes shall be’
stored seprritely (sée Paragraph 8-07 ¢ (2)) and in such.manner as to
avoid the inclusion of any foreign maborlul in the concrete., Stock-
piles of coursc agzregates shall be built in, horwzontﬂl leyers to _avond

segregetion. .

8-11l, Sampling and testing - Fxcopt where provided
otherwise by thcse uncoaplcufnon ¥ 111 sqm»]wnm ond testing of aggre-
gotes shall be mede in accordsnce with the Fecersl Specifications,
Unless specified otherwise, all test samnles shall be taken under the
supervision of the DlSuT30u>Fﬁglnebr and SU“llﬁd to the Central Con-
crete Laboratory, iest Point, M. Y., by the decler at his expense.
The source I{rom which coucrete aggre '“tes are vo be obltained shall
be selected by the ‘frea Engineer well in advence of the time when they .
will be ro<vvlcd 1n the work, and suitable scmnles as they.are to be
used in the concrete shall be furnishcd to {the District Ennlneer et
least 30 days in aavance of the time \hCﬁ Lno ﬁléclﬂ“ of the concrete
is expectod to bo mine  The Arce Eann*or shell obtain fine and coarse
aggregates for COQCTCbC from sources nprovu bm tho;District Fugineer,

’

3

R .,,.".rAOPowowG m YING. 14D PLACTIG

8#3?. PTOpOT'lonxné. -~ Do B 8ise éinl¢ ooworcuo macorl s w111
ba propo tloncd g0 cs To. Droduco & workeble mixturc in which the water
content, will not .exceed the me. ximum sp901ijed._.

b Conurol. - The GYDCu pPO)OrL1Q1 0f all meterials enter-
1ng 1nto uhe concrete shall be eas directed. by the District Engineer. The
Area Engineer shell provide all equinment necessary to OOolblVely deter-
mine and control the ectual amounts of all materials entering into the
ooncrete. :mhe nroportions will be ches nged v henover in the opinion of
the District Engineer, such chanpc becomn) necessary to obtein. the
sp601iled strengbh and the desired density, uniformity and worke blllEV
and the ”ork wwll not receive additional oredit because of such chengos.

Ce 225U onent. ~ ALl meteriels chall be measurcd by welght
except that Tater may, be measurcd by volume when so authorized by the
District Engineor. One b g of conment 1111 be: COHS‘dGT das Oh pounds
in weight and 1 gallon of water es 8,37 pounds. ..

1
Sy
<o
1



d. Cement content. - Each cubic yard of. concrote shall con-
tain net less: than 5,0 bags or M7O pounds of cement. For corcrete
deposited in vater the minimum cement contont shall be 6.5 begs or 611
pounds to ceach cubic y wrd of conorcto in nlkcc. . g

.

Ce TFater oontont (1) In caleuleting the total wator
content in afiy mix, the amount of'n01°turo carricd on the surface of
the aggregate particles shall be ineluded. The total soter content
for a bag of coment for cech batch of concrcte shell not oxeced 6,0
gallons or 50,0 poundses 1In oll cascs, ho“cvor, the amount of wabor %o
be uscd shall-be the minimum amount necossary to produée o plastic
mixture of the strength specified and of the desired density, uniformity

end vorkebility. In general, the consistoner of any mix shall be that
required for the specific plocing conditions and methods of placement;
end ordincrily the slump shall be bobiseon 1 inch end 3 inches vhen
tested in accordence with the curront specificctions for "Method of
Test for Comsistency of Portlend Comcnt Conorouo," of the American.
Society for Testing latoerials.:

(2) An increase in the moximun weter cont cont, bascd
only on the rc quiromonbg of matericls added in acoordunoo‘”1th Poarcgraph
8-06 ¢ to improve workebility will not be nermitted unless comparative
tests under job conditions show conblusivelv thot such inerease in weter
comtent will not result in a decreanse in cohcrete strength and provided

further bth such 1ncro¢se does not ez ceed l ;Mllon per cubic yard.

f. Agbregate oontent; - The tot al volume of agpregates to
be used in ca ch cubic yard of concrete shall te thet necessary to pro-
duce a dense mixture of J'ho requjrod \ork:nlll*“ o8 duucrmlned by the
District Enginecr. S

8=1%, = asBguipmenti - Conercte shall be
mixed in approved o CTeniceT mikers of alrdtoliag drun type, exceph

that if permitted relatively small cuantities may be mixed by hand in

a satisfactory!menner, COﬂCL@tEvohmll-be»mJXCd at all times by com- °
petent-and’ experienced men. The'#rea Engineer shall provide at the site
of the work a 'modera and dependable batch tyne mixing plant with a min-
imum capecity. of 100 cubic yards of concrete per 8 hours, or if spproved
by the District lmgineer; the Area fngineer wry use stenderd truck mix-
ing equipnent of approved capacity. The equipment shall provide ade-
quote facilities for the accurate measurenent and control of each of

the moterizls entering the concretes. The comnlete Ulﬂnb.assemblj, in-
cluding provisions to facilitate the inspection of all operations at all
tiﬂes'ﬂnd the «dequacy and dependability of cach of its parts shell be
subjéet to the cpproval of the District Engincer and shall conform to
the following requirements: : ‘ : vioo e

R

xing' and plecings

(1) It shall be canable of ready adjustment for com-:
eﬂsatins for the varying moisture conbtent of the aggregates and Tor.
p &
chanzing the rooorLlonate batch weightse.
o O I i [5)
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S (2) It shall be capable of conurolllng the dellvery of
all material-”lthln 1 porcont by e 1~ht oP une SPGClLled amounts.

()) It shall be arrnnsed to permit the convenlent re-
moval of the mﬁtcrlal in excess of the soc01fled toleraaces.

*

(b) It shall 1nclude g vis Jblo dlal or ony sultable
device which will accurately register the scele locd at any stege of
the weighing .operations from zero to full ceapacitys

(5) The acecuracy of the w01rb1 n;; oqvlomont shell ocon-
form to the requircments of the U. 8, Burcou:of Standards and shell be
tested monthly or otherwise when required writhout expence to the Govern-
ment, ' ' ' :

(6) 1t shall include a devieo for accurstely measuring
end indiceting the quantity of woter contering the concrete, and the op-
ercting mechanisms must be such thot no leakage vwill occur when the )
velves arc clozed. ‘

: (7) It shall include o device for accurately cnd cubo-
matically mernsuring end indicating the time required for mixing end which
may be interlocked to preoveént the dischorge of concrete from the mixer
before the cnd of the mixing neriod. ' :

(8 1t shall include = dovice for properly rocording
and indicating the numbor of batchos handled.. ’

: ~ be Timee - The minimun time for mixihg cach batch, afucr
ettt X .
2ll moterials ere in the mincr, shall be s follows:

1/2 to 1-1/2 cu. yde smixor _1-_-1/2 ninutes
Lorger then 1w 1/ cu.»vd. mixer .. 2 minutes

The mixer shall revolve o minimuﬁ of 1Q rovolutions cfter oll mitericls
have boon-vlacod’in it, end ot o uniform spocd. Woithor spoed nor vol-
ume capecity of the mixdr shall oxcoed thosc recommended by the moenu-
iucturur. Excossive ovormixing, requirding odditiens of water to pre-
sorve tho.roqulrod consisteney, will not Be permitted,

¢s Conveying. - Concrote shall be conveyed from mixer to
forms «s v“p1cl' es procticable; by nctﬂou“ rhiich will provent scgrogo=-
tion or loss of ingrcdiontse. It sholl be deposited as ncurly as prac-
ticable in its fincl position. Conveying of concrcte by mcoans of chutes
will not bo pormitted cxcopt for short chutcs in the forms to distribute.
the concrete, Chu tos ised shell be such that the concrete slides in
them and does not flov Chutes with e flavter slope than 1 on 2 will
not be permitted. . Thzre shall be no free vertical drop grester then
5 feet except where specifically suthorized by the Dlstrlct Engineer,

- 10 -



d."Ple - (1) -Concrete shicll pAlluced before initial
‘set hos opcurrrd d 1n no event after it hos conbained its woter con-
tent for more Lm n b minutes.

(2) Unless otherwisc spocificd, &ll concrete shall be
pleced in the dry upon ¢lecn, demp surfaces, froe from ice, frost or'
running wober, cnd never upon soft mud, dry porous corth, or upon fills
that have not been subjected to bprovrd rolling, puddling or tamping
so that ultimite settlement has ooourrﬁd. :

(3) Rock surfﬂcos upon vhi ci 001crc+c is pnleced shall
be approxizictely horizontel or stopnod rou; and frec from - loosc mo-
terinl or other motbor:interforing with o sotisfoctory bonde The rock
shall be vmshed, secrubbed with stoel brusics or brooms, end sprocd with
a layer of mortor chout l/h inch thick, imacdiately before tho coacrctc

is placcds  The morte r sha 11 bc of the some coment-sand retio os uncd

in tho concrctc.

(/; ) Unless otherwise specifically authorized or dlrec ced,
concrete in mass structures shell be placed in monoliths not exceeding

LO feet in'lengtn or yidths The leyout of all monoliths shall be as
directed or approved by the Dlstrl Tl ng11oor before concreting is oom~
menced, ' - '

(; ALl comcerete shall be deposited in approximately
horlzonuﬁl layers not to excecd 2l anﬂC in thickness unless other-
Wise sp001¢16q11v rUbellZOd or eroot@d bv the District Engineer and
the concretln uﬂall be carr Lod on us o combinuous ooerﬂtJom as fa

as pre CtLCCblC, uatil the placing in the cours c,'s“ct1on, pﬂnel or
monolith is compléiod. Unloss Obh srifse shovm on the drawing 8, COUurses
shall ”cnurnlly'*ﬁve o Mﬁnjmun'thlcknous OLIQALCCt “end o maximum of
18 feet, except that in hot weather the District Ergineer may direct
the moximum be ﬂeduc cd to 8 fect. A minimum time 1ntcr al of L8 hours
shall be ‘2l lowed bf feca sucoessivo cour X LOL t«o dJSS»OWblon of

heat of L}cigulo“.

”(6)‘ In dropozng coacroto tﬂrouwﬁ_roinforcemcnt, care
1 that no segregation of the comrse “;regoto'ocoure ’
CLu, where the congestion of stoel ncur the forms mekos
plecing difficult, o mortar of tho smme coment-scnd ratio as is used

in the concrete shall be first deposited to cover the forms.

(7) 411 top surfaces not covered by forms and which

2 et to be covered by additional conerete or backfill shall be cnre

>l ujjbnu1“ 'bovc grade and struck off b Donrﬂ screed (see Phraprann
$-i5), excent thet top surfoces of wolls and »iers not covered by forms
and "which’ ﬂr"nou to be covered by addtt:oaai ‘concrete or'bﬂclflll
when poured in excess of 10 feot in height in ome pour, shall be car-
ried not less ‘than 8 inches ’obovo thu spocified finished elevation end
struck off by board screed. S

3

s
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: es - Tibrating. - Concrete shall be olaced with the aid
of mechanicel vibrating cquipment as approved by theée District Engincer.

(1) Intornel vibrators shall be used in all scctions
which arc sufficicntly large to accommodate them, External vibration

shall be uscd for all reinforced concrete sections cs auxiliary to
internal vibretion.

(2) Vibrators shall be of sturdy construetion, ode-
quately powrered and capeble of tronsmitting to the conercte not less
thon 5000 impulscs per minute when operating undor load (immorsed in
conerete). The frequency of vibration shell ‘be subject to proof by
measguring the impulses radicted by the vibretor, when opercting in
concrete designed for the vroject, by use of o Frahm vibrating-reed
taechomcter or cquel. Tho vibration shall be sufficiontly intonsc to
cause the concrete to flow or gettle readilv inte place and show a
visible effect over a radius of at least 13 inches in the concrete
designed for the project.

" (3) 4 sufficient number of wibrators shall be employed
so that, at the required rate of nlacement vibration throughout the
entire volume of cach layer of coucrete and complete compaction are .
secureds At lerst one oxtra vibrator shell be constently on hand at
each point of nlacement (ronolith) for energency use.

e

(L) Extermal vibrators shall be attached to or held
on the forms in such a mammer as to brensmit the vibration to the con-
crete offectively and shall be raisced in 1iftc as £illing of the forms
proceeds, cach lift being not more then tho height of concrete visibly
affected by the vibration. They shall be vlaced horizontally at dis-
tances not grecter apart than the radius throuzh which the concrete
is visibly affeccted, ' - : :

(5) Intornal vibrators shall be kept constently moving
in the concrecte and shall be applicd at points uniformly spaced not
farther apart than the rodius over which the vibrator is visibly of-
foctive.,  The vibrator shell not be held in one leocation long cnough
to draw a pool of grout from the surrocunding concrectce. Inbernel vibra-
tors shall be oapplicd closc cnough to the forms to vibrote the surface
conercte effcetively, but carc shall be taken to ovoid hitting the
forms sufficicatly to damcgc than,

(6) 7hth oxternal and -inboerncl vibrotors, the vibro-
tion sholl be such thet tho concrete bocomes unlformly »nlagtic and
there sholl be ot leost 20 scconds of vibrotion por square foot of
surfeec of -cach layer of councrcte, computed on the bhasis of the
visibly.affectod radius, ond teking overlopbing into considerctbions

(7) Vibration sholl bo supclomented by forking and
spading by hond adjocent to the forms on cxposed faces that cannot
be offectively vibrated. The concrete shall b compacted and worked
in an approved menncr into oll cormurs and onglos of the forms and
around rcinforccment cnd ombedded fixturcs.

- )_LQ - i



£+ Construction joints. - Vertical'joints shgll be formed

with tongue-cnd-Froove Bonds or keys at such locations and of such

shapes and.glmensions as aepproved or directed by the District Engineer.
Horizontal joints shall be roughened level joiats, true to line ot the
‘exposed concrete surfoces. Where recuired, dotrel rods shell be used,
All concrete in vertical members shell have been in plice not less than
12 hours, and longer if so directed by the District Engineer, before
concrete in horizont tal members restlng thereon is placed. As soon as
procticable after placing and 1mmed1atnly before plecing the succeeding
leyers is resumed, all approximctely horizontal surfaces sha all be washed
with & high pressure ﬂwr—and-mﬂter jet, or cleaned as othervisc directed
by the District Engincer. Sond shall be added to the wir-ond-woter jet
when required, to remove alkali, algae, steing, ond other substances
injurious to the bond.  The time and method of uolnﬁ-tnc jet shall be
such thot all laitance, scum, ete. will be removed, so the partly om-
bedded egsregate is not disburbed and is vashcd cloqn. After final
cléoning and imsedictely before pleeing is resumed, the surfaces shall
be wetted and'sproad with a layer of mortor 1/2 inch thick, thoroughly
brushed in. The morter shall be Lhc-samc cement-sand retio os the
concrote, o - :

1

3

B Gold wedther. - Conere

ete shell not-be placed whoen the
ﬂmblcnu cbmospheric tomperoture is bolow-BB degrocs Fe, nor when the
concrete is likely to b subjeet to fre - tempernturcs before final

s¢t has occurrcd, unless spocifically aAﬁnoriécd by the District Engincer
in writing. “hen so cuthorized, the méterinlsd shell be hectod in ordor
that the Lcnno reture of the concrdte, when deposited, shell be not less
than 50 degrees I's nor more than 70 degrees ¥, £11 methods and oquip~
ment for heaﬁinx:ogall bo subjoct to the anproval of the District Ingineer,

““he Hot Vcather. - For ' conérete’ pleced during the extromely
warn sumicr TontHs end othorwise, when dircotéd by the District Imgincer,
the dggrezates s shail be cooled by anouenu,sor wing in such menner &8

to utilize the cooling OLfOOb of evaporation. During such periods

the placement cbodlle shdll be arrenzed zs'anproved by the District
Engineer in such mammer as to provide time.for the tewmperature of thei
previously b]“cc&'courpé to begin to recede.  The wnixing water slull be
the COOleSb "v“ﬂlablo at the site insofar as is practicables

'

————— o g s e

8~1l, Test specimens, -
mine whether the compressive strengti,of the conerete. is in accordence
with that 0001f-ud in Paragraph BnO/ 7ill be teken by the inspoctor.
AL loa st 1 cc of 3 specimeons v111 be nede for overy mejor pour and in
senera 1 for cvery 100 cubic yards of concroto pleaced, but in any cvent,
o sufficient mmbor of specimens vill be tokon to give o comprcnunsiveﬂ
knoiwrledge, of hb concrouo plﬂcod dur ng cach da! in cach scetion of,

()

the vork., - - °F _ . : S e

lp)

o Number. - Test specimeons, to deter-

D, ‘iiethods - ALl Bpedimens will be taken from the conercte

the mlﬂlnc plant, The oDuClmCP° will bé tested by tho GoVCrmmOnt'u%

tho Contral Coﬁ rebe Leborstory, *dsh Point), H. Y. ALY costs of trons-
portation and testing of snecimons will be borng by the' Govornmont.

o
S
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, 8=15, . Finishing, =~ a. Imcdiabcely ‘after plocemcnt,. the conercte
shall be properly ferked beck slong thé fece of all forms by the use of
standard; concrete forks or spades unless otherwise specifically author-
ized or directed by the District Bnsineer. . The finished surfaces shall
be, free from send streaks or.other woids ¢nd the plastering over of such
surfaces will nov be permitted.’ Defective conerobe shall be repaired
by cutting out therunseticfoctory material to & depth . of not less then
2 inches, and placing unew concrete.vhich shall be formed.with keys,
doveteils or anclors to atbtach it securcly-to the othor worki: One
anchor shall be pleced for oach.6l, séuarc inches of cros and the sides
of the cut arcos shall be generally roetanguler.. This concrete.shall
be drier than the usual mixturc.ond shall bé thoroughly tamped into
ploce behind forms sccurcly fastoncd. Unless otherwisc specified, all
surfaces of conecrcte including sidewallk not covercd by forms, that arc
not to- be . covered by additionad concrote, or bhackfill, shall hove o
wood float finish without tho addition of mortar, and shall be truc to.
cleévations as shovm on the drowings. Coareo-shall bé tolten to sce that
cll cxcess weter is romoved before moliing this finish. Othoer surfoces
shall be brought to the spoecificd finlshed. clevetion gnd lcft truc and
reguler as opproved by the Distriot Fugincor. Thore congidercd ncees-
sary by the District Engincer or whoere indicated on the drawings,
Joints sholl Dbe carcfully made with o jointing teol. Every procaution
shall be token by the irca Engincer to protoet finished surfaccs from
steins or abrasions. HNo firc shall bo pormitted in dircet contact with
any conecrcte at any timce Concrote surficos or cdges likely to be in-
jurcd during the construction period, shall be properly protected by
leoving the forms in pluce, or by creoeting covers satisfoctory to the
District Enginccer. o v

be Tmmediately after the forms arc removed, and without

interfering with proper curing, all finsg, form merks, and irrcgularities
shall be removed and all voids and cavities:shall be pointed with a
stiff mortar of the same composition as the mortar in the concrete.
All exposed surfaces of the comcrete shall be brought to a smooth neat
finish by rubbing with corundum bricl: and water except as otherwise
provided. The usc of mortar, grout, peiunt, or wash (except clear
water) for finishing concrete will not be slloved. The finishing of
concrete surfaces of structures shall be donc by competent cement
finishers and the worl: shall mcet the approvel of the District Engineer.

8«16 Curing. -~ a. Werm weather. -~ A1l concrete shall be ade-
quately protectod from injurious ection by the sun. Frosh concrote
shall be »nrotocted from hecovy raing, flowing weter, snd mechardical ine-.
jurye. A4ll concrete sholl be kopt web for o period of not less than 1l
days by covering with water, or with on annroved wator-saturated covers
ing, or by o« systom of perforated pipes or mcchenicel sprinklers, or any
other approved method which will keep «ll surfaces continuously (not
periodically) wet, ‘here wood forms arc loft in plece for curing, they
shall be kept wet at all times bto provent opening at the joints ond dry-
ing out of ‘the conerote. . “oter for curing shall be generally clean and
cntircly free from any clemeonts which in the opinion of the District
Engincer might causc staining or 'discoloration of tho concrcto,



~ b. Cold weather. - Concrcte when placed during cold weather
shall be keDt moist and provided with adeguate protection for a period
of not less than 1l days, subject to the approval of the District Engi-
neer so that the air in comtact with the councrete will be maintained at
temperatures between 50 degrees Fo and 70 degrees F. for at least the
first 5 days of the curing period, TFor massive sections, where the
atmoupﬂorlc Temperevures are sufficiently low in the opinion of the
District Engineer to cause excessively rapid cooling and contraction
of the éxterior surfaces, this pchbd'fol'nalqtﬁluln the temperature
of the air in contact with the conerete between 50 and 70 degrcos .
shall extend over the entire curing period. SﬂWL or other chemicals
sholl not be admivtted into the miqure to proven fr0021nﬁ except with
the approval ofr the District Lngincer. '

LD PAYIIENT

8-17. Torms. =~ a. Materials, - Forus shall be of wood, stecl or
ther approvcd moterial. ~The sucoting for all éxposed surfeces shall
be tong uomwnd-groovc lunber of uniform width unloss otherwise speci-
fically suthorized. TFortas of lilke choracter sholl be. uscd for similarly
cxposed surfaces in order to produce o uniform appearancc. The tyne,
sizc, shoape, quality and strength of oll moterials of which the forms
arc mode shall he subjeet to the cpproval of the Distriet Engincer,

O

b, Construction. - Forms shall be built true to linc.and
grede, ond shall be mortar-tight and sufficicntly rigid to prevent dis-
placomont or sagring bctwcon supnorts, ‘Resbonsibility. for their ade-
quacy shall rest with the Arca Engincors Their surfaces shell bé smooth
and free from irreguleritie u,vdents, sugs, or noles when used for
permcnently exnosed: frcess Bolts and rods used -for interncl ties shall
be -so arronged thaty when the forms cre removed, all metal will be not
less than 2;1ncans from any concrete surfaces: \1re ties will not be
permitted where.therconcrete:surfice will -be exposéd to weathering ond’
discoloration will be . objectionible. AlL Fforms shall be so constructed
that they can be removed without hemdering-or wprying cgoinst the con-
cretes Unless otherwise indicated, suitable’ moldings shall be placed
to bevel or round exposed edges, .ot expansion joints or oy other
points ‘as may be requiv od by the- Dlstrlct ”1Doero, ' :

Ce uottlﬂb. - Prlor to the nl“c1n of 5teel r01nforceme1t'¢"
or conerete, forms for exposed surfaces sholl be coanted with ¢ non-
stoining minercl oils. Forms for unexposed surfuces may be thoroughly
wotted. in liey of oiling, immediately before the ch01nb of ccncrete,»“'
except thet in :f’tr-oezln‘3 wecther oil shall be used, e

ds Removele = Forms sholl mot be removed vrithout the ap=
proval of the DIsTrict Emgineer, and cll removel shall be accomplished -
in such monmer o will prevent injury to the concrete.  Forms shall "
not be removed before the expirction of the minimuwn number of days
indicated below, cxcept when specificnlly cuthorized by-the District

Enginecre. hon, in the opinion of the District Engincer, conditions
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on the work wro such os to Juutlfy it, 1ormu me y b rcquired to remain
in place Ffor longer. porlods. ' R .

rches, beums ,nd slebs 7 days .-
‘Columng _ o t 3 days
;allq and vertical faces -2 days

8-18. “vrnlshnné, bﬁndlﬁr and placxnb SuOOl relnforoement (Ttem
20)e . ifork included. - (1) The Arce Engineer shall furnish, outb, bond
and build info the concroLe, in accordance with the drawings and dlrectlons,
all reinforcing stoel of deformed bars, dowels or anchors.

(2) steel reinforcement moy be cut and bent at the mill
or in the ficlds All hending shall be in ecccordance with standerd ap-
proved practice and by approved mochine methods.

be iloteriols, = (1) Steel reinforcement shall be of new
blllet 1aternod1'c mF?ﬁde, open—hcurtﬂ steel, QOIOTmOd and shall con-
form to the edoral >p001110at10ns 00=-B-7la for "Bors, reinforéoment,
concrete, Type ", Grade 2 (dated Januery 12, 1938)", Certified copies
of any mill tesy rcqu:rcd shall be furnished by the Areo Engineer and
the stecl ohgll be subjected to such tests ts the District Engincer may
consider necessary to estublish its quality, including particularly the
requirements of bending and elongation. The steoel shall be free from
0oil, paint, dirt or ox CCoSlVO rust.

(2) Expanded metel reinforcement m"v be uscd as on
elternate for horizontal reinforcemcnt only ix wells, This rcinforce~
ment shell congist of o diamond sheped steel mosh manufectured from
opcn~hcarth ¢ cel, by & cold drown process whieh will cut and draw the
material, so thet uwniform strands erc forwod-nt regular intervals slong
the length of the shoct with the pl;‘n intact butwoon successive stronds,
It sha ll possess ductile nropcrtlc ,whlcn will pernit eny strands:to be
bent through on angle of 180° over onc dl&miva"WlthOut fracturc, and
to have a ylcld point of not luss tham 55,000 pounds per squarc 1nch.
The sizc of the diamond shall be gpproximotely % inehos by 8 inches,
and the effective cross-sectional area shall be'nbt less bthan 0,%0
squere inches per foot of width, similer or cquel to Styvle No. 3-9=-30,
as manufactured by The Consolidated Fxpanded Ietal Compenies, Wheellng,.
West Virginia.

; o .
- (5) 'ire mesh reinforcement for concrete pavement
shall be as shown on the drawings and shall conform to A.S.T.}. Speci=
fications Al85-36T. - : _ ,

cs Placing, - 1) All steel relnforccmont shall be placed
in the exact positidns and with the spacing $hovm on the drawings or
ordered, and it shsll be so festened in position as to prevent its be-
coming displaced durlng the placing of the concrete. The clear dis-
tance betvicen parallel rods shall be n0u loss than one and one-half
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times the diamster of .round rods, or twice the side dimensions of square
rods, and unleos 5030111cqlly suthorized, shell in no case be less than
1 inch, : o S

(2) Except where otherwise indicated, reinforcement
sholl be placed es fbllows; : e

(a) All main relniorcoment snull be olaced not
less than 3% inches from any surface, except in slabs

(b) All main reinforcement in walls and slabs
exposed to the weathor and in fire-resistant const#iction, shall be
placed not less than 1 inch from the surface, The covering of stirrups,
specer rods, and similar secondery "elnrorocwwni may ‘bé reduced by the
diameter of such rods. The ebove dimensions-shall be measured from the
face of the reinforcement to the face of the forms,

- (¢c) Where splices in reinforcement, in addition
to those indicated, are necessary, theére shell be sufficient lan to
transfer the stress by bond as may be directed. Rods shell be lanped
not less than /)0 dizmeters and splices shall be staggered. - The lapped
ends of rods shall be separated sufficiently or connected properly to
develop the full stronpth.af rods: Adjesent shecbs of mesh reinforcement

shell be snlzcodtnrlaopln[ not less than 6 1ncheu,uhe lapped ends being se-
‘eurely vired tolethor, ..

1

d. Pictcctions ~‘ col re»n|orccn ot shall be new unrusted
stock, free.T%onﬁizﬁﬁErﬁzgle;'.Ip_shall be gt all wlm@m-uapisfﬂctorlly
protected froam moisture until placed in fln@l position. Inds of rods
that are to be left projecting for a considerable time.shall be pro-
tected from- Corroéion“by;hétVy'wr pplno,ofxburlap*saturated vith bitumi-
nous mﬂtcrl J.' o I

u—]9. ;1oxduod 1te&s.-- In'-ddition to steel reinforecement, there.
shall be built:into, or set, or.attached to the ‘concrete,pipes, .side-
well grating and cover, and other mobwl db;o bg as shown on the draw-
ings or ordclod. £lL necessory preéautions shell be taken to prevent
theso objocuu from being displeced, broken or deformed. Before placing
concrete, carce shall be taken %o dptcrnxac that any embedded metal or
wood parts arc Pirmly and securcly fastenoed in place as indicated.

They shall be thoroughly cloon and free from point or other coaoting,
rust, scelec, oil, or any forecign metter, The cmbodding of wood in
conerete shell be evoided whemever possible, metal being used instead,
The concrcte shell be paeked tightly ﬂround nipes and other metal work
so as to provent leckege end sccurc perfeet adhesion. Dreins shall be
cdequbtolv protected 1rom.intrus:on of concrete into thaa. Credit for
this work is included in the scvorel itoms for drains and motal works

8-20. Jcosurcment and credit. - o, Portlond cement (Item 16). -
(1) The quantily to be crodited under Ttem 16 will bo the number of
barrels of cement used in all parts of the worl unless specifically
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cxcoptdd.’ For purposes of credit, o barrel of cancent. shall be con-
sidercd 376 pounds nct of cemont. Crodlt for. the coment shell in-
clude 211 expenses incidental to delivering the ‘canont Upon the work
in which it is to be uscd.

(2) 111 coment furnished for concrote work to be
donc will be credited under Item 16, "Ceomont", but the camont used
for morter and grout in pipec joints and othcr features will be in-
cluded in the credit:for such pipe work and other features.

b. Concrcte (Itoms 17,18 and 19)s - Scc Section IX.
ce Stoel r01nforcemoni (Itom 90). - (1) The Arce Enginocr

will bo supnlicd with detail drawings end bending schedules of steel

reinforcoment by the District Engincer. '

(2) The quantity bto be credited under Item 20 will be-
the number of pounds of steel placed in accordance with the drawings
or as directed by the District Engineer,-measurcd as specified. It
will not include any waslte moterial duc to the fact that the lengths
supplied are too long for their purposc. The quantity to be credited
will, however, include cextra metal in leps, where authorized, due to
the fact that single bars would be unrecsonably long. In compubing
the weights, the i theorctical.weight of plain bars will be used as
tabulated in Federal Specification QO-B 71a for the lengths placed.
as required. For cxpanded metel reinforcement of the type °p001f10d
as an alternatc for horizontal roinforcament in walls one square foot
shall be assumed “to weigh 1,02 pounds. For wirc mesh reinforcement
of the type spocified and required for concrete pavement, onc square
foot shall bc assumed to weigh 0465 pound. *ire or metal clips, and
other supports necessary to hold the stecl im plece will not be con-
gidered as reinforcement but shall be furnished by the Arca Engincer
without additional crcdit. Credit for Item 20, "Stcel Reinforcoment",
shall include the furnishing, bonding, cutting, placing, fastening
in position, coating ond protecting the reinforcoment, and all other
work end meterials conncetoed therewithe (Sce Peragraph 8-18 a.)



.. SEGTION IX. CONCRETE. SLRUCWRES(Imms 17.»1’_9{"_,;11;@1,)4.

Q=01ls - General. - a.- Descrlptlon.'- Concrete structures ghall be

- constructed as shown on -the drawings and” in accordeénce with modi fica-
tions designated by the Distiict" Engineer. Concrete shall conform to.
all the requirements of Section VIIT for- concroto of the class sp001— g
fieds, ‘Surfaces of concrcte shall be flﬂxshcd L8 suoc1f3ed in Paragraph
8-15,. oxcept as" othorwise speclfiod 1n thls soctlon or indicated on the
draw1ngo. v

: “be Megsurement and credit,.=~ The. qu¢ntkﬁlos %o be credited,
under Items 17-19, inclusive, will be the number of cubic yﬂrds or squarc
yards, as specified, of concrete satlsihctorily placed within ‘the required
limits, Wo ‘deductions shall bo mide fTor oponxngs “having a cross-sootional
arca loss than that of a 12-inch pipe, nor for the spaco’ occuplcd by rein-
forcing. steel, miscellaneous metel, wood neiling strips, or by other mate-
rials required to be built into the concrete. Credit shall include all
costs of furnishing materials, erecting and removing forms, mixing and
placing concrete, except that cement, reinforcing steel and other metal
work are included under other items. (Sec Paragreph 8-20).

902 Concrete in stop-log structure (Item 17). = a. Description., -
This classification includcs the Cless TA' concrete for tThe stop-iog
structure placed bobtween the limiting lines and grades, and in the required
location, as shown on the drawings or directcd by the District Enginecr.,
Forms for cxposed surfaces shall be in accordancc with Paregraph 8«17,
Concrete fins formed on exposcd surfacces shall be removed after the forms
are stripped. Piping and miscellansous metal work shall be set and con-
creted in place as provided for m the drawings.

b, Measurement and credit. - The volume of concrete to be
credited will be The volume computed between the limiting lines and
grades, as shown on the drawings or directed by the District Engineer.
Credit shall include "Class "A" concrete placed under Ttem 17, "Concrete
in Stop-~Log Structure."

9-03, Concrete in miscellaneous structures (Item 18), =~ a,
Description. = This classification includes the Class "A" concrete for
seep rings, and all other Class "A" concrete in miscellancous structures,
not included in any other item, placed between the limiting lines and
grades, and in the required 1oc 2tions, as shown m the draW1ngs or di-
rected by the District Engincer. Piping and miscellancous metal work
shall be sot and concreted in place as provided for on the drawings.

b, Measurcoment and credit. - The volume of concrote to be
crodited will be Tho volumc computed botween the limiting lines and
grades, as shoyn on the drewings or directed by the District Enginecr,
Credit shall include Class "AY concrote placed undor Item 18, "Comcrote
in Miscellancous Structurcs.®
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9-0li. .Concrete in roand and sidewalk paving (Itom-19). = &. Desorip-
tion. - This classification ineludes Class TAT concrete requlred for road
and sidewalk paving as shown on the drawings or directed by the District
Engineer. The concrete paving shall be constructed on.a prepared. and com-
pac“bed subgrade in one course, and -includes furm hlng and: placing bitumi-
nows joint filler as shown on the drawings or ag directed by the District
Engineer, The concrete shell be struck off with a ‘bemplate and hand fin-
ished to a sméoth, even surface by means of wood floats or other approved
means. As Bsoon ‘as fini shed, the concrete shall be protec‘bed by heavy bur -~
lap and properly cured (see Paragraph 8-16),

be Measurement and credit. = The quentity to be credited
will be the number 0f sSqUAre. ya.rds of ‘eoncrete paving placed to the .spee-
ified lines and grades in the canpleted works Credit will be made under
Item 19, "Concrote in Road and Sidewe ik Paving" and shall include all in-

cidontal costs of preparing the subgrado pri.or to placln;" the camerete,
‘nob 1ncluded in any other 1to*n. :
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- SECTION'X, ' METALS AND EMBEDDED ITEUS (Ttems 21 and 22).

Y .

- 10-01." Gonoral. = a, All motels, wnless otherwise specificd, shall
conform to applicablc Foderal Specificatidis, ad, when not . covercd therce-
by, to epplicablec A,S.T.M. spocificationss All castings shall have the
pattorn or mark number cast on them. Unless otherwise authorized by the
District Engineeri the scale weights of éuch "¢asting or forging .after .mow
chining shall be within 5 per cent of the weights as calculated from the:
dimensions specified or shown on the drawings., Castings shall conform,
-at the minimum section thereof, teo the following dimensional tolerances;
where ewbedded in concrete, to Within’ 1/b inchs whers not ombedded in
concrote, to. nlthln 1/16 inch of. the dlmenSJons shown on; thp drkdnng

. .

. b. Tho various wrtloles shall b@ furnlshqd and plﬂced
1nd10ﬁtod on-the -drawings, unless otherwise directed. by the Dlstrlct o
Engineer. The more- importeant articles. ronulrod are listed below and are-
reqguired at the stop-log structure.or elsevhene, but other artieles,
whether -or not showm on the drawings, becoming necessary in the. dcvolop—
ment of detailed plamns end satlsfﬂctory construction, . shwll,alao be fure.
nished,

' 10-02,.. Matorials and workmanship. - The articles imelfded in Ttems
21 and 22, other miscclloncous motorials, cnd all metals-required in. the
work cxcepb as otherwisc spoeifiocd, shall meob: the requirements of the
f0110w1ng sp601fleatlons where applicdble io tns use 1ntended '

: (1) Structural steel"— Fede:al Sp601f1catlon QQ—S—?lla,
shapes, plates, bazgs, . pins, and; bolts .shall be Class "A",; and rivets shall
. ~be’' Class "C", unless. otherwl se reguired.- - WGldwﬂg will be accepted: only::

where SPGCIfled or awthorized; and anbroved only whent dane ‘in aecordance:
with the current requirements of the American Bureay of Welding, s

' - (2), Coldwrolled stegly A8, Tyl Spocificat ions  A~108-36
for “Commor01a1 Cold~Tinished Bar- B C¥ AiERed. Shaftlugn.i;w
Unless otherwise- specified. this materlal sh&ll bo usod For: rodo,,plns,
keys, and similar narts.,\_ Eooe N R

(5) Steel custlnps-vm Fodor'l Spcclfloatlon OQ-S-éGla.

(h) Iron cast:ng gray - choral Sp001flcatlon QQ~I-651,
class.as 1ndlcatod. Tensile tesbs &nd cnOﬂlcaW analysis w111 Ristor oo bc re-
quircds . . : ~ T e . R T o

(5) Bolts,'sdrews,'and washers ; F'Apﬁropridfé Fédefdl'“
Specification and current stundard practice, unless ohherma 30 speclfled.

606 (6) Wrought~1ron bars: and. shapes"— Federal Speolfloatlov
QQ"Iw Grade "B" . T D et .




(7)Y Cast-iron pipe: = A.8T:lf. Specifidations Aﬁk&roh
Class A; for 5011 pipe refer %o Federal Spcclfwcatlon Wij-P=L01.

v (8) Zinc coatlngs (hot galvanized):m- Federal Specifi-
cation QQ-I~696 - LT e T e e
(9) Other 1tcms, uhless otherw1se speclfied shall con=
form to current standafa'brwctlce for the materlal requlred and use ihs-
tended. v oo :

10703. Galvan121ng and palntlng - a. -Galvanizéd iron or-steel -
articles, shall be galvanized by the. hot»alp process:unless otherwise
permitted. Injuries to the galvanizing shall be satisfactorily repaired.
Provisions shall be made for the protecting of threads either ty eounter-
boring flttlnbs so as to cover threads or by  eutting threadsr so as to
make a very loose fit before galvanlzlng and cdrefully rerunning threads:
after galvanizing so as to-leave'a ‘good ¢odting all o¥er threads, -Hot .
galvanlzlng shall be of 'gheh- qualiby as to'éfidure at least L one-minute
immersions in 00pper sulphate solutlon, xn accordance wath the requlreﬁ ‘
ments of the Preece test’ : N . S e :

be Except as otherwise specified all metal to be exposed
in the flnlshed work sha11 bc bhorOughlv cleaned and theu thoroughly and ‘
proved lead~and~oil’ palnt 4o ‘the’ satlsﬂactlon of the: Dlstrlct Englneer.'
No painting shall be done until %he condition of ‘the surfass’ to be painted
has been approved. The paint shall be applied by either brush or spray
in a neat, thorough and . workmanllke manner, and’ 1”?ne event shall any
paint be applled in freez1ng, rainy;" or wisty weather.«~The peint used-
shall conform to the requiremént's of’ Fedéral Spe01f1cablons ‘of s Groupt "TT"
and samples of paint shall bc submltted to uhe Dlstrlct Englneor for ap~
proval and seleetione o7 ;

- 100, - Miseellanébus ‘stractural’ steel > 21Y. ~'a. The required
struotural 5teST items shall be Turdished and installed oS shownion: the'?z-
drawings, Miscéllaneous structural ' steel shages shall bs prov1ded and
installed as shown on the drawings, and shall be securély anchored to the"
concrete structures as dlrected by tbe Dlstrlct Eﬁﬁlneer.

.E. Credlt w111 be made as spec:fled 1n Paragraph 10—06.

-

-~ 10405 o Mlscellan@ous iron’ and steel~(T ém P?).;~ aw - Framss and
gratings, ladders and other miscelleneous iron and steel items as showni:
on the draw1ngs shal] be furnwshed &nd 1nstx11o&o

S by Credit Wlll becmade QSTSOOGlLled 3niPara~raph 10=06 " -

10-06¢ Measurement snd: credrt°A7 :JiThe*quantﬁtles to be credlted
under Items 21 and 22, will be the number of pounds r8896061VG1y fups
nished and installed in accordance with the drawings and specifications.
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Wherever practicable, the quantitics shall be determined by weighing the
articles and materials, When weighing is not practicable, the actual
weight of each part or item involwed will be determined by the District
"Enginecr, who will use for that purposc manufacturers! weights, catalog
welghts, and computed weights. The weight of all tare, packing, and
blocking will be deducted, using only net weights for credit quantities;
provided, that no c¢redit will be made for any weight in excess of 5 per
cont more than the computed weight as determined from the drawings.

b, In calculating computed weights the following unit
welghts of tho several materials will be uscd unless otherwisc specificd:

. Structural Stocl =~ 0428%3 pounds per cubic inch,
Cast Iron ~ 04260, pounds per culbic inch.
Wrought Iron Pipe - The woight per lincar foot shovm in Tablo I
of Fedoral Spocification WiwP-lll,

Black Stocl Pipe - The weight per lincar foot showm in Table I
of Fodoral Specification WWeP=L0% .,
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.SECTION-XI. MISCELLANEOI_E; (,Ite;ms‘ 25»-t9 52 _ingl..)

11-01a Tlmber s‘bo;g—logs (I-tem 23). - a. Wovk 1ncluded.. - Creosoted
timber stop-logs shall be furnished and instelled Tor the stop-log struc-
ture at: the location. shown on, 'bhe draw:mgs ar. s’cored a8 dlreoted by the
District. Englneer. : e S » e

. Ma'terlals. - (l) Creosoted blmber shall be No. 1 Common
plaln whi'te o"k conf orming with. the. Standard. Gradlng and Dressing. Rules of
the Nationel Hardwood Lwnber Assoclatlon and Lo Federal Speo:Lf:LcatJ.on
MM~1~736, "Lunber snd Timber; Hardwood." Timber shall be treated with a
oreosote-coal-tar-solution conformlng to Federcl Speclflcatl on’ TT-—W—560
"Wood=Preservative;- Creosote~goal-Tar-Solution (i‘or) Ties. and S+Iucmra1 -
Timbers." (See Specification No. 5-b of the American. Wood Preoervers'
Association),” Timber shall be treated by the pressure process in .ac-
cordance with Federal Specification PT-W-571a, "Wood-Preuerva‘clve- :
Preservative-Treatment." The minimum absorption of presermtlve shall be
6 pounds per cubic foot by the empty cell treatment {see specification
« for treatment, Amerlca:n Wood Preservers' ASuOOla‘thIl SPGCZLflca‘bJ on No.. .

3l=b).

(_2) Fer bo 1‘LS and other ﬁeeessary. hdfdﬁare;,' e‘ee Section
Xo o S : . A o o .
e Installatlon.,- Stop-lobs shall be carefully framed to
fit the stop=log structures,. and :shall be. msi&lled 6.5 shown on. the draw-
1ngs or s‘tored a8 dlrected by the Dms“orlc'b Bnglneer. :

3

- 4 Neusurement and credlt. - Measurement for credl’c vnll ‘be
: based ox the nmnbcr of.- ‘thousand - feet board measure furnished. a:nd installed
‘or storeds.: Credit.will bo. mede under. Item, 25, " Timber Stop- Logs," and '
shall 1nclude all costs of Lurnlghlng, 'troa‘blng and 1nsto111ng or. storl
timber stop-logs, All bolts, nuts, washers or other hardwarc necessary
for proper.construction and 1nsta\lla't:1cm, will be credited as spceified
in Scction X. "V e ~

11-02, Placing topsoil and sodding embankment slope (Ttems 2l and
25)s =~ ae Work included. = Tho Arse, n,noq.nccr sha,ll furnish and place
topsoil on ¥he slopes, of .the earth dikos as -shown on the drawings, and
on other arecas as required by the District Engineer. The words "soil"
or "topsoil" shall mean the matorial composing the surface loyers of
the ground containing, verying omounts of org ganic mattor. Under Item g,
acceptable topsoil shall:bé placed to the rocun‘od dopth over the required
areas. Under Item 25, the :preparcd topscnl ourfacc shall be sodded and
soedod whon and as dlroc'tod by the District Enfrmoor.

be PlaciIng tons011.’ = 'After tho' carth dikes have been com-
pleted to roguircd hoight and dimensions, the Arca Ingincor shall. apply
tho s’bored 'bopso:Ll (soe Paragraph E';-aOl b) or. O.ddl'blon‘ll accop “a,_bio NP




. Ry . o
topsoil if requlrod to Jt;hc rooulrcd dcpth when compac‘t;ed, over the
slopes of the embankment to the limits shown on the drawings. The top—
soil shall be lightly rolled or, tamped and any unevenness: of sur.;f‘aoe :
shall 'be corrected to oOni‘orm +o fmlshed g,mdes. o S

c, Soddn.ng;. - (1) The slope.a of 'bhe ea.x'bh dlkes shall be S
planted by spot sodding with living sods of Bermuda or some other ac-
ceptable grass which will best meet the climatie. condl’clons as appr oved
by the District. Englneer. Each.-sod shall have &n ares of not less than
16 squere inches, Sods shall be placed not.more than 18 dnches center -
to center for the nunlmumf-s:.zed,sods,, larger sods may be spaced.propors -
tionately, depending on.their size. - Sods shall be covered with one-half
to one inoh of earth, in.such manner: as to protect the roots. from drying
outs Sods sghall be placed as soon as prachicable rafter cutting, ahd ‘
newly placed sods shall be kept moistened by spriinkling when and'as’ res.
quired by the District Englneer un‘hil tho cOmolctlon and i‘inal aocoptanco ’
of the work., s RTI o RN . i

(2) Soddmg sha,ll bo commencod 1n‘uned1atcly upc)n com-'
plotion of the dikes to fiml grade and cross section and shall be prosex *
cuted at a ratc satisfactory 'to the District Engnncor. Secdlng shall be
done to supplemont the sodding operations, . . - =7 <%

de Scodings - (1) Preparation. = All grass or cover crop
secd shall be sowd when directed By Ghe District: Engineer sowas to se-
cure the greates‘b possible pro'beet:um against :6Losion,. The- finished sur-
- face grade of the slopes shall be mgimbained din-a true and-even condition
during the seed-sowing operatlon, and the Area Engineer shall rake the
soil to a depth of three~guarters .of an-inch: ( /LL") by using Aron rakes
immediately previous to sowing. seed, T "'i'a’ang ‘ghal Ibédone in a di= -
roction parallel to- 'bhe conbour. lings on $he glope and not uphlll o7 ‘4 own
hill, All sticks,. s’conos, weeds 0Ty “trash appcarlng on i?he surface shall '
be removed, _ el i -

(2) Seed m:.xture. - The b:f‘ollow:mg mnx‘ture Wlll be ap= "
proved for each acre of seeHlng: :

jPerennlal Rye Grass 7 ibss'-
.. .. Orchard Grags - - 7 15 lbsi* *

- Hard Fescue - .- ¢ .lp 1bss
Rontuolky Blua- ... iu: 6:1bse ©
. .Sheep Fescue. . . 6. Ibsa o
. Timothy - . . - . 7 dbgs
- Perennial. Rgd Clover LL lbge i
- Whie -Clover: : }.h 1bs, oo
Red Top _7 1vs,

ToL,a] per aere 60 lbs_ il

For all seeded area.s, abou’c 15 pounds of oa‘bs rer ‘Hére shall be added
if the plenting is done between the middle of June and ‘the middle of
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September, and-about 15 pounds -of winbter rye: per-acre-shall be-added
if the planting is permitted and done. in the. late:sesson after the
- middle of Septembor. S B A G O .

()) Nethod of seedlnf..- The Area Englneer shall sake
advantage of favorable wenther and shell-employ:a method of sowing sat-
isfactory to the District Engineer. The seed shall be raked in and the
whole surface then lightly rolled. Seeding shall be done immediately -
afber the preparation of the earth surface unless otherwise directed. -
If there be any delay, and if weeds grow in and with the grass, such
weeds shall be cut before they-go to ‘seed or.at such!time as directed by
the District Engine¢r, If any loam is washed away ‘of any portions<of
the seeded areas are not covered by-grass, the Arca Engineer "sholl re-:
place the topsoil, fortilize and re-ﬂeed. : B - S

' (L) Malntenance. - The Area Engineer shall medmtain
the areas sown “to grass seed on each section of the project, wntil all
work -on this section has been completed and sccepted by the Distriet-
Engineere. This maintenance shall .consist of odcasional mowing wibh,&f“

seythe or mechanical mower, watering during periods of drought, ard
renoval of canspicuous weeds, or .any .cther similar 'opergtions whenever :
required by the District Engineer‘;,The'turfgaroas shall be fertilized -
with an acceptable commereial lawn fertilizer off cr-guality. equal to- .-
Vigoro or Scottts lawn fertilizer at the ous*omarv quantity per acre
recomnended by the panufacturer.»-;:,‘ ‘?“vﬂfﬁ .

. e Measurement and. creditn -ﬂ(l) ihe quaatltj Qf tonso:l
o be credlted under Ttem -2l will be the nuwmber. of -cublc yards actually,
placed. in accordance with dlrectlons ‘easured &ftcr,coﬂpactang whether
obtained from stock c~piles or from other sources by the Ared BEnginser.
Credit shall include the costs of all labor, materials and expenses in-
cidental. to furnishing and placlrg ghie: tonsoll. Credit will be made
'undor Iteﬁ 2h,'"Top3011" e p i Tl ST e TR

(°) Tho quantlty to bo Crbdl pd uader Item‘QS u11] be
the number of acres sodded and seeded. Credit shall include all costs
for sodding. and: seeding .as; specifiied. dn : baarugruphu ¢ and d above, and
for all materials-and expenses -insidents ekatet 'mCredlt will be‘made
under, Itom EB,Z“Soddlny and: Soodlng" / ; L

11~03 Gravel surf%clnv for top of d1M (I%ﬁﬁrQé)w = ds " Work'
included, -~ The Aren Engineer shall furnish and place gravel, of orushed
stone if, approved by -the Distriet Engineer, of the sizes.and guality
Hspeclfwod or “direeted with & olay binder forf Hho ‘surfacing ofthe: Top of
the. dike,. as shown on tho draw:ngs or as-dircetgd bv Lno D1 tric% bnglﬁocr.

b. Nhtorlal.,—.The gravol or Crus h@d r:tono shall bo cqmposcd
of hard, durable ston ucs, frec from thin or clongatod picccs, and mixed
with sand and clay or -other approved binding.: .atcrvzl.' The gravel or
erushed stono shall ber of such sizes that a1l ulll pQSS through a:gcroen
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with By‘ljgwinoh’ square -openings,: -end not less than. 35 per cent will be re-
tained on a screen with 1/i-=inch square iopenings, ‘and shall bs uniformly
graded. The finer material shall consist of sand and clay or other bind~
ing material approved by the District Engineer, Should the material as
received for bhe work fall to maintein suitable.proportions of coarse and
fine particles, or should the coarse. par'tlcles ‘not’ be wniformly graded.
between the maximum and minimum sizes as specified, itishall be screened
or mixed in such a- manner ‘as. to mrnlsn a materlal 'bo mee'b 'l:he above re- -
qulrement Se ° : : :

S Plsc:mg. - (l) The surfac:ng shall be placed in one
layer, and shall Be & inches thick after compaction. After the subgrade
or foundation shell have been properly prepared and compacted and proper
drainage provided, the surfacing shall be spread evenly by means of ap-
proved spreader vehicles or trucks, The material as spread shall be well-
graded with no pockets of fine material . or: segregation of large and fine
particlese After being spread.evenly;:the moterial’ shall be graded and
compacted to the required thickness Uy ' rolling with a-self+propelled -
threeswhoel ro¥lor weighing not leds thor ten tons, until o firm.even sur-
face is obtained. If at any time “the mnterial does nob. conbain o suf-
ficient- amount of moisture. 'bo insure proper bilnding“of the moterial,
woter shall be added by means ‘of & sprinkling wagon or: my approved me'bhod
in a sufficient anoun't ‘co obtun th;o desz r(,d rosults. S -

(2) Compactlné, of 'bhe _«a'borul shell sbar’b lmgltud—
imlly ot the side and gradvally procced towerd the cember of tho road-
wy so far as practicable, everlapping m successive tripss During the
process of compocting the moterial shell beo drd ggcd the dr'\ zing and
compacting shall- con'blnue un‘tll tho S‘.}[I‘f’\.(’.‘rlﬂ"‘ does not. crcop or wave
under the roller :

: de Shoulders‘ - S oulder° shal‘ be construc«,ed as shown on
the drewings and carefully maintained, Before the ‘completion of the
work the shoulders shall be reformed trlnmed amd dressed as required
by the DlS'bI'lC't Enf*lneer. ' - -

S Measurement and credl'b. - The quan‘tl'bJ to be credited
under Item 26 will be the number of cubic yards of surfacing furnished
in accordance with directions within .the limits designated, meastired in”
place after compactings Credit will be maede under Item 26, "Gravel Sur~
facing for Top of lee " T T R

11-024. Gravel for roads. (Item 2’7)." ~ &, - Work included. «  The
Ares Engineer shall furnish and place gravel, or crushed stone if approved
by the District Engineer, of the sizes and quality specified or directed -
with a clay binder for the foundation courses and shmzlders of roadways,

. to the lines and grades shown. on. Jche dr*n mbs.

B. Ma'terla] v = The "ravel Roly crushed stone ghall be" composed
of hard, durable s%ones, free from thin or elongated pieces, and mixed"



- ,'>!..l'

with sand and’ clay'or other approved blndlng ma%erlal. The gravel or
erushed stone shall be of ouoh s1zes for the Bottom layér that a1l will
pass a screen with 3=inch Square ‘openings and’ ot Téss “than L0 per cent
will be rebained on a sereen with l/ﬁrlnch square openingsyi and for' the
top layer all will pass %hrough a ‘sereen with 7/hn1nch square openingsy’
and not less than 35 per cent will Be- Tetelned on ‘& ‘sereen with l/h~1nch
square openings; end for- elther layer “it shall be wuniformly graded., ~The
finer material shall consist of sexdshd" clay or ofther binding material
approved by the District Engineere 'Should the material as reéceived for
the work fail to meintain suitable proportions of coarse and fine par-
tlcles, or should the coarse partlcles ‘1ot be’ un;formly graded between
the maximum and minimum sizes as- spec:fled it shall be screened or
mixed in such a manner as to fuxnlsh k2 materlal & e} meet the above requlre—
memks, » : B Do

o TS Placlng. - (l) The 12~1ﬂnh gravob baso shall be placed

in two layers, a bottom layer and a top layer, cach 6 inches thick after
compactiohs After the subgrade or foundation shall -have been properly
prepared and compacted and propor drainage prcv1dod “the bottom layer of
material shall be spread cvenly by means of epproved spreader vohicles

or trucks. The aterial as spread shall bo well-graded with no pockets

of fine material- or segrogation of large and fing ‘particles. After being
spread ovenly, the matorial shall bo thoroughly 'compacted, by rolling

with a sclf-propclled threc-whoel roller weighing not less than ton tous,
until a firm oven surface is obtaincd, After the bottom layer has been
properly and satisfactorily compactod, tho top layor shall be sproad and
compacted to the required thickness. If at any time the material docs not
contain a sufficicnt éemount of moisturc to insure. proper binding of the ma-
terial, wator shall be addod by mcans of a sorlnkllng wagon or any approved
mcthod 1v a sufflclent amount to dbialn tmo dbu]rbd rcsults.

: (2) Rolllno shal] start longltudnnally at %he side end
gradually proceed toward the center 6f %he vosfway, overlapping on suc-
cegsive trips. During the process of rolling, the material shall be
draggeds the dragglng and “rolling shall conbinue untll the materlal doeﬂ
nob creep or wave under the roller. -

Shoulders. - Shoulders shall be oamposed of gravel or
crushed stone, practlcally free from loam and clay and with all stbnes’
larger than four inches removed. Before the “final completlon of -the
work the shoulders shal] be reformed trlm ed raked and rolled. R

e Measureﬁenb and credit. —-The quantlty to be credlhed
under Ttem 27 will be the nuber of oubic y ‘yards ‘furnished and placed in’
accordeance with the drawings or as directed by the District Engineer,

- The material will be meéasured in place after cmnpactlng. C”edlt will be
mede vifer Item 27, "Gravel for Roads" ‘and shall include atl’ expenses in-
cidental to - iUrnlshlng, placlng, rollnnw or OtnCPW1SG campaoklng the gravel
or crushed stone. :




11-05, Bituminous macadam road surface (Item 28), - a. Work
included. =~ Thé Ares Enginoer shall Jurnisn and place the Bitumindus
mecadam road surface shom on the drewings,-in -the 1ocabions shown on
the drawings or as directed by the District Engineer,: after the gravel
or crushed stone base shall have: been placed in accordance with the .
drawings and the appliceble mrovisions: .of Paragraph 11=0L, The surface
course shall be. composed of broken stone and bituminous material, ap-
plied by the penetration method, with a bibuminous seal coat and cover-
ing of pea stone. Care shall be taken not to spatter bituminous mate-~ -
rial on surfaces adjacent: to the work. . .= ..~ o0 e o

.~ be Materials, » The broken stone for the surface course, - -
shall consist of ¢léan crushed rogk,. ‘thoroughly screened, uniformly
graded in size and quality,’ angular -and firee from rounded surfaces; .
and no flat, elongated or otherwise objectionable stone shall be used
in quantities considered deleterious by the District Engineer. (See
Paragraph 8—07'2(2))1:.All stone shall mect the}follaw@pg&;eqq}remonts:

No} l:Stonc&-Z:-fg .::Wk f» far:Per‘eent-:v‘f' .
Square Openings. Coait oo pagsingr

. 1-—1/14-"”"'”‘.i I o B SO RN

B e 0
Péa Staﬁe,': ;vf- ;f.ni;$%  ~Per-.cent: -

Square Openings . - s oms o Passingic

Soafer e gomeaod
o 1/L|-" L J'ﬁJ‘. A O-v N 20 '

The bituminous material to be used in‘thié work‘sha11 be an approved
product for the purpose, -either oiliasphelt-or refined tar. (Refer to
Federal,SpecificationuReleelribr grades TP-1-25-0r TP=2-25)s = - o

, - Ce.. Plaoing.,-,(L$~MSh0uldars~shallzbe'relinéd and graded
before the surface course is spread, in order:.to héld the broken stone
in place and to permit the roller to lap at least one-half the width
of the rear wheel when rolling the edpge-of the bop eouyrse, A course
of Nos 1 sbtone shall then be spread upon the: prepared base course fo .» - i
the ordered depth and dry rolled. ~The rolling-shall be dwme by a ‘suit~
eble rollers  Before the No, 1 stone iIs spread, the pea stone shall be’
deposited along the shoulders in convenient piles, from which it shall
be spread on the surfacc course as -dirécted. No hauling will be per-

mitted over the No. 1. 'stone .after it his bsen sproad.

-+~ (2) , The No. 1 stone shall be spreed from approved self~-
- spreading vehicles, The .course shall be spread and " shaped to a true 7 o -
section of .such depth that when the surface is finished, the degth "shall "
be as shown on the drawings and the top surface shall be at 4he tequired -
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~uniformiand well- bonded surface s " PTo

grads. Rolling shall ‘continve until the course’ has been satisfactorily
compacted to a uniform surface. -Any depresuons or' 1rregular1*bles which
may oceur shall be filled with broken stone as directed, and again rolled
until the surface is true and unyleld1n~ Precautions shall be taken bo
preveﬂb the dep051ting of dlr’t or- other mfterlwls 1n ‘bhe v01ds cf the
broken s’tone. - , ‘ S

: : 3) No bl'bummous material shall be applled on’ <"oone
which has become coated or mix'ed with dirt or foreign -substances. ' No
bituminous material shall be applied unless the entire depth of Wo, 1
stone is thoroughly dry’ and the air tempera’bure 1s at or above 50 de-
grees F. ‘After the No, 1 stone has Been - orcpareﬂ as- above, the pene—-"
tration coat of bl'bumlnuus materidl shall be applied at the' rate of 2
gallons per square yard by en approved preéssure- ‘distributor, at approvod
temperatures’ aEproprJ ate for the grade of bitliminous mwterlal used, - and
dls'brlbutod under apnrovod pressurf,s of from LpO 'bo 60 nou:nds per' squotrc
-mch. : : T

(L) Immc*diately after the penetration codat of bitumi-
nous material has been ecpplied, a thin layer of olcan, dry pea stone
-shall be broadcast' over the *troated ‘SUTfECe A such guantity as to £il11
aIl the surface veids and just cover: tho treatmont muormly. ‘Thé- sur-
facé shall then bb brocmed to broak up ‘all- clumps” antd’ produce & ‘uniform
oovermg, after which the pavenent shal’J be rolled;-in:the same menner
a.s spocified for tHe rolling of- Wou 1 s’conc, until “th droug l"ly compac'tcd
‘and bondod,: Ldditional ‘poa . storic shall be applicdi as rcqulrod;
rectods Upom Goriplétion of tho rollihg the pavement: hall" heve & smooth
even surfdce, free from ruts,” depresswns or- other ‘i ¥Fregularitiesy

P e 5 As s‘oon ag practlcable after “the pee stone nhag been
rolled the - pavemen'b shall Be - swepi: cleariof any Toose material and shall
be trea‘bed with' o §gul “eoat- of Bituminous material tnder the ‘&a 2 ¢ onidd~
“tions ard in “the ‘same mEnder - ag specifled For the peiétration coat; éxcept,
‘that the ‘rate of appﬁhca’clun Shall ‘beas dmre-c'bod by* “the Dlstrlct Bagineor
but shall nhot exdesd 3/ ga¥lon fper SQU.dI'O\ yard. Im;""d:ala*teﬂy after the
seal cioat has beett” applied; a thin l%yer of cloan dry-pea stone snal] be

" ‘broadeast:over the “Surfdde in "uc.,"'quantlh ag o uniformly cover ithe
~surface with all the stone that cay be made o athére 16 the- bl"tvmlnous
material, care being taken €6 ‘avold an ¢xéess. - This stohd shall e
broomed md rolled in the manner qpuo:umd obOVO, until an unyleldlnp'
Ay d&marrc to the flnlshod

-strface causod by the WOI'}"lng cqulnmen’t ox Ol/
"borlly‘ repalrod ey ploL T

: “de"
u.nder Ttem 287 W111 be the number oft square vards off Briumifous wacaddm
road surface of the required quality em_d 'thz.c’"n_eas sﬂ.‘bl factorily plaoed
iincthe’ work:, miedsured ' aftdr placmn. : :

"Bibiminous Macader Road Sur feicget’y 5 ;
furnishing ‘meterials, équlpmenﬁ Lools > ?-labor and - all WOPK " 11101(161113&1 to
satisfactory construction. :




. 1106,  Manholes. (Item.29)e = &y Work included, = The, Area Engineer
_shall oons‘bruof Tenholes at the. p01n'bs 1ﬂ_dlc°ubed on ‘bhe draw:mgs, or as
‘directed by 'bhe District Engineer, : :

: b. Descrq,otlon. - (l) Manhole shall be 'bull'b of br:l.ck
masonry on concrete basess They shall conform in shape, size, dimen~
sions and in other respects to the details indicated on the drawings.
Excavetion.for the manholes slall comply with the provisions of Para-
graph 3-0l, as far as they are applicable,

T (2) The Area Enmneer shall f‘urnlsh all ’che ma‘berlals
requlred for the construction of the manhole,. Jnclud:mg brloks, comon'b
sand, hydra‘bed lime, waterproofmg compound, cohcrete, cast iron man-
hole frames, covers and steps, steel reinforocemont and all other mate-
rials required, .For cast iron frames, covers and steps see Paragraph
1005, The concrete for manhiole bascs shall be Class "A" and shall
comply with the a.pplﬂcable provisions of Sectiom VIII. All steel bars
used for reinforcement of concrete shall conform to the provisiods’ of
.. Pa.ragraph 8~184. o

G Bmok masozlriy.,s (l) I\.:md of brlok. - The brlck Skl
be good, sound hard: and unlformly burned. brlck regular a.nd unlform v
in shape and size, of. compact texmre and uat: sfactory +0 the Dls‘brlo't
Engineers = Brick shall comply with Fodpml SUOlelca'tlon $S~B~ 691
Grade. B, s‘ba.ndard size, 2-1/14 X 5-)ﬁ.,r, x.8 8 inches.. In’ case the Dlstrwt
Englneer I‘GJGG'LS any brick, the. samc, snall be medla'tely removed TFom
the work and brick satlsfac’cory £0 the DILS'tI‘lC‘t anlneor, sunstltu'bed.
~ Brick shall be oulled and oomp'xctly plled as. soon a8 dollvered. o

, (2) ..Mortar for brickwork. =~ The morter shall be com=
posed of one part | P01 tland. oemen’c and 2-1/2 par'bs snd, to which ap~
. proximately 0. pounds of hydrated llme sha11 be | added or;,each sack af
. cement, All mortar used shall be. uhoroughly mxed e:L'bher by hand or An
& mechenical batch mixer,. MNortar shall be prepar od in such quantl‘cles
that it can be usecl en‘blrely before 11: has attolned :L’bs 1n1t1a1 sety
The minimum emount.of wa'ber sui‘f; olen'b 4o make & workable mor'bar shall
be. uged, Cement and ‘sand used: in mortar g,hall" meet the reguirements of
. Paragraphs 8~05 and 8-—06. The thrated 11me shall be of approved oom—-
“”merolal qualrty sultable for ’che uge. :Ln‘bended. . . -

- . (3) Brlck la./lng;.'- The bri clcs shall be. clean and. shall
. _be 'thoroughly wetbed shortly Dbefore . 'bhex,r are put into ‘bhe wall and each
brick shall be 1laid in a full bed and joint of mortar, without requiring
subsequent grouting, flushing or fillingm, and shall bé thoroughly Bonded

~as directeds Brickwork shall be satlsfactorllv protec’ced against weather

,‘iand fros“b until the mortar has set. : ;5 ..

o (LL) letemng - Qu’tslde fa.ces of br:Lok masonry shall
be plastered m‘th Portlend cement mor’car, The thiclkness.of the cement
mortar. plaster shall be from' 1/)4. ineh to )/‘3 1noh and. the mor“tar shall
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‘be “carefully spread and ’choroughly troweled loav ng. 8 Smooth exterior
" surfaces, The plaster shall be goated vfltm 2 coats OJ. apnroved bltuml-
‘nous wa‘bcrproof coa'tlrw Abru.;hcd or opruyed on. o

de 'Iron castings. - (1) Inmuﬂla'blon. - Cast—lron s’cops
sn.all be as Hc'talled ori The drawings. " Ihe meilole covers and frameo
'shall be of the size and demgn slwvm on cho drawna,g,

;. '.‘..\ AN

(2) Painting castmgs. = New castings before’ bemg o
‘shlpped friom the foundry shall be given one coat of coal tax’ nl'Lcn T
‘vernish applied in'a satisfactory menner so as to make a smooth coa’c
ing, 'boug;h ’cena01ous and not bri*t’cle o‘r rith any tendency to soale
Off. ‘

e Credrt;., - (1) Credit under Ttem 29, "Manholes", shall
include all costs for furnishing the materihls, equipment, and labor
required to construct the manhole complete to the lines and grades v
shown on the drawings, together with pla'stering of outside faces as de-
scribed in Parag,raph 1]—00 c(LL), oxceni, ‘the, cos“b oI‘ excavatlon and back-
fllllng. ST 4

(2) Credit for excava“t.' on W111 ’be made under Item 3
(see. Paragraphy )-06 4a(2)). - Credit for bﬂckfllllng “.'111 be mde under .
I'Gem 12 (see P’xragraoh 6-03 ). : . '
11-07.‘ Highway cable guard rail’ (Item )U}. , _a. ' Work 1ncluded" -
The A¥en Engineer shall furnish and install cable: guard ra:Ll 2 The
catlons shown on the dravvings or as dlrectcu by 'bhe Di s'brlc'l: Enbl")_p'

)

: b. Ma'berlals. - (1) Posts ‘shail be conutructed of Clags
"A" concrete to THE sizes and dimensions as shown on the draw:t_ngs. Thie
maximum size of coarse aggregates shall not eyceod one, 1nch 1n size.
The reinf'ofr'o‘e‘meflﬁff‘ish%_z,ll ,.‘cbnform.';jcé ‘thé‘ requlre

(2) * The wire ‘rope ‘shall Be )/LL—_anh dn'xmeter, conform—
ing to ‘che requlrc,men'ts of Federal Specification RR=R-571 and subsequent
&mendnen’cs ‘tnereof Type III 3 by 7 Waro rooc, fmnowlod stool gal~
'vanlzed. L L .

%nchor rods, nubs and 'W"SﬂeI“S, snall bo of gmlvanlzed drop forglngs,
~gonforming “to Class "B" of A.S. T M Des:umatwn A18-30, Nuts and
washers shall conform to Paragra ph"lc'-oz. The' ¢egbles shall be"f
to the conerete posts with offset fittings end %o the’ anchor bloclgv

with dn‘equal izing take-up anchorage “a's shorn on the drawmgs. The
fasteners on the end posts and on the posts where intérmediate an- -
chorages are made shall be steel provided with a hearing bracket. Each
cable shall be attached to its mspectlve socl\e’c ’by ho‘r zanc,:sooketlng'_,
:conformwng 'l:o Federul Speclfnca‘blon RQ—P-5 el o )
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, . e Construction methods. ~ The posts for the highway calle
»guard rail shall Te spaced and securely set: andthe eable strung as shown
on the drawings or as directed by the District Engireer, Backfilling
shall be thoroughly tamped into place. Bach anchor and ond post shall
have a footing of concrete or a single stone at least 12 inches square and
four inches thick as"showh on “the drawings. - The cable shall be drawn.
taut and anchored by a precast concrete anchor block .or other anchorage
approved by the District Engineer. Dumny posts, other than those at the
ends of cable guard railsy shall be placed to mark culverts or olsewhere
as ordered, After erection all” éxposed ‘surfaces éf the posts shall re-
ceive a unlform application of:a solubion. consisting of 8 pounids of zine
sulphate to one gallon of water, . This applicaticn shall be allowed to
act for at least L8 hours after which the posts shall be brushed thors
oughly to remove any surface crystels of gzinc sulphates The posts, when
perfectly dry, -shall receive: two: ¢oats oach.of'vhlte palnt and black
paint as directed... .The .blaek 'paint shall -extend Froi the ground up to
the bottom cable, - : :The posts shall be’ hhoroumhly drlod out and aged be-
fore the appllcatlon of any pa¢nt materlalo."“fi, f A 4

A Measurcment and credit. - " The quanulty'to be ‘credited
under Item %0, "Highway Cablo Guard Reil," will be the number of linear
feet of cable guard rail satisfactorily: oovmlotod in accordance with the
requlremcnis of Paragraphs 11=07: b.and: ¢.:. Credil’ shall 1nc1ude all mte-
rials, oqulpmont tools, labor and worls JHOJdGQYu1 thCrOtO, ‘also all ex~-
cavations for posts, backfilling and disposal of surplus, m&turluls. The
meagurement will be made from: outor post.- to.. out¢ ‘post to,which cable is
attached with on. addltlonal allowarge. of 20 fc o“cover: +tho cost of
anchorlng at each - anchor block; and tocover the cost of dummy posts to
be sot at anchor blocks at ends ond with an additional allowance of 5
feet for cach dummy post sot othcr ﬁhan thoso it~th"“inds of ‘the cable
guard rall._  e e RIS v

1108, Graﬂlte curb (Item 5l). = a.-fWors'lﬂciu&bd.'¥gThe Area
Engineer shall reset grannte curbing, in the loca vtions cnd to the lines
and grades, as shomn on. uhe drawxngs oras dlrected by he District -
'Englneer. S AR : S o

b. Mﬂterlals. - All exxstlnm curblnr obta:ned frofn excava=
tion and removal of structures (see P&rﬂwruph Bom 07 q), which is acceptb~
able to the District Engineer shall-be used, Anj exlstlng curbing not
acceptablé for use due to the faulbior: rog71mcnce of the' Ared Englneer
shall be replaced by the . Area Engineer, with new cvrblng of equal quallty
and appearance wuthout ¢dd1t10nal Sredity - The mortar for poxntlng sha 1l
be composed of one part Portland cenént and 2-1/2 parts sand, and shall
conform to the requlrements for mortwr for l&VLn‘ tlle drwzns (see”Para-

graph 7~Oh ° (2))

¢, Construntlon:methodu, = The stones ‘$ha 11 “be set to the
required line and grade on & prepared and: compucted subgrade as shown on
the drawings, with joints not excoodlng.h/B inchs The joints shall bse
pointed with mortare If directed by the District Engineer, all joints
and tops shell be redressed before pointing, to obtain a smooth top sur~
face and even joints,
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de Measurement and credit. - The guantity to be credited
will be the numbeT of ITnear Teet of curb reset, complete in place.
Credit will bv made under Item 31, "Granite Curb " and shgll include
all costs of preparing the subgrade, setting, redressing, pointing and
backfilling the granite curbing.

11-09. Cast iron pipe, 1l2-inch (Item 32). - a. Work included. ~
The Area Engineer shall furnish and install the 12=inch cast irom pipe
at the stop-log structure as shown on the drawings or as directed by
the District Engineer,

b, Materials, - Cast iron pipe shall be flange-and-spigot
pipe conforming to the requirements of the current American Water Works
Association spccifications for the standard weight pipe, Class “A". Each
pipe shall be carefully inspected immedietely bLofore laying and no cracked,
broken or otherwise imperfect pipe shall be uscd, excopt for minor de-
fects which in the opinion of the District Engineer do not impair the fit-
ness of the pipe for the purpose intended,

¢c. Installation. - The provisions of Paragraphs 7-03 6 and
70l e shall apply as appiicable. The backfill material as shown on the
drawings shall be evenly spread and compacted around and over the pipe
to the limits shown on the drawings or as directed by the District
Engineer,

de Measurement and credit. - (1) Measurement for credit
will be based on The Ilinear Teet of pipe installed. Credit will be made
under Item 32, "Cast Iron Pipe, 12~Inch," and shall include all costs of
fumishing and installing pipe and comnections, except the cost of ex-
cavation and backfilling,

(2) Credit for excavation will be made under Item 3
(see Paragraph 3-0l). Credit for backfilling will be made under Item 12
grap &
(see Paragraph 6-0% d)

11-~10. Cleaning up. =~ 24 Work included. - The Area Engineer shall
remove all construction equipment and all terporary structures built or
used by him, shall remove rubbish of all kinds from the site of the worlk,
and from any grounds which he shall have occupied within the limits of
the work, and shall leave the site of the work in a clean condition sat-
isfactory to the District Engineer. All mnterials salveged shall be the
property of the Governmment, unless otherwisc designated by the District
Enginecer,

ba Credrt. - For all work, materials and incidentals re-
quired to cledn up as set forth in a above, the Area Engineer will reccive
no direct credit, but credit shall Do cons dered as having been includcd
under Items 1 to %2, inclusive.

UNITED STATES ENGINEER OFFICE,
PROVIDENCE, RHODE ISLAND.
JANUARY 15, 1940,
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